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Be, Mg, Ca, Sr. Ba, Z nfrhte&ftfabm&tlZ>&te< kt> 
_hT?a>SS5l IJJOT^t^ C N Si, Ge x Sn, Ti, Z r, HfHCT 

03: uv>nife(D^s i ©BfeMsftSbteffctt, — jt£5£L x M Y o z N ( (2/3) x+ (4 

/3) Y- (2/3) Z) : Xf~i, L x M Y Q T O z N ( (2/3) X+ (4/3) Y + T- (2/3) Z) ! 

R(D— ti&ZV&£tlZ> 0 --~^\ Lf* x Be. Mg. Ca, Sr N Ba, Zn* 

Si. Ge. Sn, Ti N Zr N H f d> fejfcS^ 5)38^5 ^J&< £ 1 
-h-CfeSUl VSl7n^"efe5o Qtts B. AK Ga. I n^fcft5#i^llf 

Nte, ^7C*-efc5 0 #±^7n^-efe^o 0. 5<X<1. 5 N 1. 5 

<Y<2. 5, 0<T<0. 5, 1. 5<Z<2. 5TfcS 0 
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%^yt£frlZ> 0 ±|B— flS^joV^ 0. 5<X<1. 5. 1. 5<Y<2. 
5 N 0<T<0. 5, 1. 5<Z<2. 5 J; 9, ^JtUXfoZ 

< W:8 0fiS%£U:-Cfc5 o 

MrftttJia^ *|P|©llttSlftiai, C a S i 2 0 2 N 2 :Eu, SrS 

1 2 0 2 N 2 :Eu. B a S i 2 0 2 N 2 : E u, Z n S i 2 0 2 N 2 : E u % CaG 
e 2 0 2 N 2 :Eu. S r G e 2 0 2 N 2 : E u „ B a G e 2 0 2 N 2 : E u , ZnG 

e 2 0 2 N 2 :Eu N C a 0 . s S r 0 . 5 S i 2 0 2 N 2 : E u x C a 0 . 5 B a 0 . 5 S i 2 
0 2 N 2 :Eu, C a o. 5 Z n 0 . 5 S i 2 0 2 N 2 : Eu n Ca 0 . 5 Be 0 . 5 S i 2 0 2 
N 2 :Eu, S r o. 5 B a o. 5 S i 2 0 2 N 2 : E Ca 0 . 8 Mg 0 . 2 Si 2 O 2 N 

2 : Eu, S r 0. s Mg 0. 2 S i 2 0 2 N 2 : E u N C a 0 . 5 M g 0 . 5 S i 2 0 2 N 2 : 
Eu N S r o. 5 Mg o. 5 S i 2 O z N 2 : E u. Ca S i 2 B 0 . X 0 2 N 2 • Eu N S 
r S i 2 B 0. i0 2 N 2 : E u N B a S i 2 B 0 . j0 2 N 2 : Eu, ZnSi 2 B 01 
0 2 N 2 :Eu, C a G e 2 B 0 . 0iO 2 N 2 : E u. S r G e 2 G a 0 . 0 1 O 2 N 2 : 
Etu B a G e 2 I n 0 . 0iO 2 N 2 : E u. Z n G e 2 A 1 0 . 0 5 O 2 N 2 : E u N 

C a 0. 5 S r o. 5 S i 2 B 0 . 3 0 2 N 2 : Eu N C a S i 2 . 5 O a . 5 N 3 : E u N Sr 
S i 2 . 5 O l 5 N 3 : Eu, B a S i 2 6 O l 5 N 3 : Eu, Ca 0 . 5 Ba 0 . 5 Si 
2. 5O1. 5N3 : E u, C a o. 5 S r o. 5 S i 2 . gOi. 5 N 3 : E u, Ca li5 Si 2 . 
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5 0 2 . 5 N 2 . 7 : E u. S r l 5 S i 2 . 5 0 2 . 5 N 2 . 7 : Eu, B a x . 5 S i 2 . B O 2 . 
5 N 2 . 7 :Eu N C a l 0 B a o. s S i 2 . gOj. 5 N 3 : Eu n Cai.0Sr0.5S 
i 2. 5O1. 5 N 3 : E u N C a 0. 5 S i l gNi. 7 : E u, S r 0 . 5 S i x . s 

01. 5N1. 7 : Eu. B a 0. 5 S i x . 5 O x . sNj. 7 : E u N Ca 0 . 3 Ba 0 . 2 Si 

2. 5 Ox. 5 N 3 : Eu. C a o. 2 S r 0 . 3 S i 2 . jd, 5 N 3 : Eufti^St 

1-5^£^T?^5 0 -&f^ (l+M) / (O + N) 

^<DMmtmikytQf(Dm.J&^\^n, Li, N a n K\ Rb N Cs. M 
n, Re N Cu, Ag N A u <D'pt£ < £ % 1 ®^_h^^$^TV^T t> J; < % Clfrb 

I I^7n*itiIfBSt^jRi!0?1^4) : OttflBJE^RlR©*) =1:0. 0 0 

^fc. Be N Mg N Ca, S r> Ba. Z n fl>£> ^Sl^^bil^S^ 

£t> ia^_hT?fe^^I l2^5nSrefe5 0 ^BJfc*5V>T, Lf3\ Ca, S 
r|©Wt|)oTf)J;V^\ Ca^Sr, CairBa. SriBa, CaiM 

^*^&54§1=K ^m$Jfcfi^fc£i§rSr £^T*£3 0 ix.il Sr^Ca 

Lte N Mg, Ca, Sr, B a N Z n^fe^i^fc»5C a, S 
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MJ* N C, Si. Ge, Sn. Ti, Zr, Hf^6^5i^b»^ 

< i If I V»tfe§ 0 Si x Gef^T'fcoT 
%£l^L, SitGe, S i t C^OltW5c^©^^fe*oTV^feiV\ 

v^r£as£?ii;Lv\ Si, G e ^lv^ i i: ia ^I« 0 tt©Si!f « 

C. Si, Ge, Sn, Ti N H f bMtifrS S i 

Rte, fpr±S7n*^fc^> 0 sMW&fcttU Rtt> La, Ce, Pr, Nd, S m. 
Eu N Gd, Tb N Dy N Ho, Er, Tm. Yb, Lu^&l(«lXli2 

£?*LV\, £fc, Eui, ^HfcSS5n*^e>Srf*v5^Jfe< £ 1 EJLL©5n3!f ^ 
Sr^A/-ev^ 1 fe«tv\ -^©^^ RiLT, Eu^5 0Ii%»l, J:^$f*U 

< {4 7 0%i^_fc^$tbTV>§r ^^W*UV\ JK^JRf^ La. 
Ce N Pr N Nd N Sm, Eu, Gd, Tb N Dy, Ho, E r N Tm, Yb, 
L u ^ &IUfl5 E u Mii t5'>* < t % 1 5g£Lh"T?&5Sgr±ig 

1 -C«^ M«f±l5citfc5^i>Pt'!)AEu^V^5 0 

tjiv^ 0 Eu 2+ te, mfcisM~t<, — ^3«©Eu 2 o 3 <omj^-erfr|g$ 

ft, ^J&Wfc^Tte, HWi^LT, ft*M^fc6E u^ffiV^c^fc 
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Qf3\ B. A 1 N Ga, I n^6^5P)j^I«tl5 / >*< t h im$l±'Vh 

m&^iftir£:;i§V^;ifc#5-e#5 0 B 2 0 6 , H3BO3. A 1 2 0 3 > A 

1 (N0 3 ) 3 • 9H 2 G\ A 1 N, Ga C 1 3 . I n C 1 3 #t?fe§ 0 

(Dmt^, MCOm^tm-t, 0. 5<LOttt<l. 5. 0. 2 5<M©ttt 
< 1 . 7 5, 2. 2 5 <M(Dmt^}< 3. 7 5 N (D^jUifCU^-^ tbTV^ ^ £ . 

3W£U/\ i-^t>^^ :Jl^tffiS^ L x M Y O z N ( (2/3 ) X + Y- (2/3) Z 

_ a) : RXttL x M y Q T O z N ( (2/3) x+y+t- (2/3) z- a ) '• R <^ffiJ&Jt £: ft £ £ 

ifcfcU 1 IC#5it{^f C a S i 2 0 2 N 2 : E u <D§iJ5t 

Ca©ttt, Si©Itt, Si©|fti), Eu©»Sr$if?,o 

1. CaOitt©?! 

4 5 Kflj#*. 7^ K-ffr^tk C a O * ^©{^tl^f t§ ^ i 1 1 
3 0 ^tdgO^Ca^ B, G ats:l£^mirZ)'b<D-Vh£\\ Hft©Ca^ T 
jVdt . ? n y ^ X F^-e^^fir 5 „ Wfc\Z- £ <9 # £>*L?c C a te, 

TO^^o. 1 /zm^fe 1 5 /zm-efeSriWtU^^ r ©fSffl^Pte 

V\ 

^#U^3N-©c a Slf#lII^T?Mrr3 0 C a ©g-fk^te, fe v 

#LfcCa*i^^, 6 0 0~9 0 0°C-C\ ^ 5 gftfS^ttJ: 
«9 N #5r£tf5-C£5o i©S^?r, ^lt^i-o 
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(55 1) 

3Ca + N 2 -» Ca 3 N 2 

2 . s i (omtrnvmrn 

m%-U, Si 3 N 4 , Si (NH 2 ) 2 , Mg 2 S i N C a 2 S i s S i C^m 
So mPc(D S i <DMmt, 3NmJL<D^CD;«;£:bV^ b, Ga&^^T£ 

mu^, s o o~.i 2 o o°ct\ mswm, mk-tz>~tiz.£ynbtL% 0 

(^2) 

3 S i + 2N 2 -> Si 3 N 4 
ifcfc:. S i OiE^<»Sr»flH-5 0 

3 . s i vmmnmffi 

S i ©ifflT'fcSS i 0 2 tt N rfTflfc<Dfc<E>&JlV^ (fP^^S Silicon 
Dioxide 99. 9% 190-09072) 0 

S i ©tf^, E u <V&L\Wti) &J^j£<^*/V*fc:)fc5 «fc 5 tftff5 0 
#Cfc, CaCSft*, S i ©iftfe, S i©», EuOttt©^!: 
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m&%LX$mi$\Z-£. *K C a S i 2 0 2 N 2 : Eut*^5»ftf«# 
(^3) 

(1/3) Ca 3 N 2 + (1/3) S i 3 N 4 +S i 0 2 + a E u 2 O s 
a S i 2 0 2 N 2 : E u 

jBfefcttx /J«K if5Jl«\ 

*feftjaSt±N #fcRBJ£$*bfcv^s N 1 2 0 0^5,170 or^tSffi^ffe&^T? 
£ b < , 140 0^1 7 0 0 0 C©^?«^, § b IA\ ^3fe 

M^^fc (BN) #f©f^, tff— h&JBV^T^&fr 5 
^*UV\ S^*>>^|tK®TO^f-til{-, T/V5:^ (A 1 2 0 3 ) WScdTO^t 

B^f-atfC a x S i Y B x O z N ( (2/3) X+Y+X _ (2/3) z _ a) :Euti^ 
i^*fi^<Dt>©^^UV>30S % rfjIRo^^^ffi-r^wt^-etSo Bottom* 
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L i OH • H 2 O s Na 2 C0 3N K 2 C0 3 . RbCK CsCUMg (NO 
3 ) 2 , C a C 1 2 • 6H 2 0, S r C 1 2 • 6H 2 0, B a C 1 2 • 2H 2 O s T i 
OS0 4 • H 2 O n Z r O (NO 3 ) 2 , H f C 1 4 . Mn0 2 . R e C 1 5 , Cu 

(CH3COO) 2 • H 2 0, A g NO 3n HAuC 1 4 • 4H 2 0. Z n (NO 
3 ) 2 -6H 2 0, Ge0 2N Sn (CH 3 COO) 2 m&&M1rZ> t 5 C 

EuiB com^^m^-r^. mv&ov utB (Dm^m^^mmm^ m o . 

1 /zm/^fb 1 5 Mm^S^t^ bV\ 
JrlBlfri^Tofc^ fuxfeOCa S i 2 0 2 N 2 : E u (DU^XM t m^mMfe, 

c a (Dmtm, s i (Drntm, s i vmAYm, b £r^f 1-5 e u (Dw^m, &n 
-few. m%nm, *^mm-bm)X<mmx^ ^ a 

( 3 ) ffisihWXh h UTfl KjKt-rs - £ ^"C^ N 

mmoj&m 2 . 
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*W«H#K:*5V^T N 6££&*&ft?£<E>BWKWu J I S z 8 l l 0 

7 r -r rmm i $ ^fc^^e 2 1 % 2 ©j^^ $ 

&«Jjfc£*l,-a^5. ^©ffl^lOU !)-K7!/-A13a© 

i3a iP-K7WA 1 3 btittty^f 1 4-ei6jK*ixrv'»5 0 ^Lr, 

-yjfWtii 2«?j&£tbTV^ 0 £ fc^ ^m^KX^Tfcffc l 1 
•^tfa— ^^SPlt^SKJtfctl/fc i> — l*" — J* 13a XVU — K7 I — 7a 1 

sufi^tB 2 ©b^ss^^t. ^ytm^- 1 0 ©a^MWi 2 tmytm 

8^3*#JS 2 <D|H— 5p®#J^JEA©*^3»^^t L xV^So 

7n 1 3 ©^7 ^te^i^l i&u^-tv i/jfffitfi 2 ^&A-T6o i©H^ 
m^frl l ^^-r^7^Ml 2iil &ba>C&0m©#J^tei&— ^;Im^b 
-C:i3<o 
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t!i-K7w ai 3 mw&iz'rvxmm&mttizitzz. tics, 
mitfti i) 

(B^iPt^ i o ) 

^mm<Djfm 2 ^^t^it?- 1 0 » N sis^^f*^* £ < B^ts 

*?*U/\, ^©i bT N BN, SiC, ZnSe^ 

GaN, InGaN, InAlGaN. A 1 G a N. BAlGaN, BInAl 

ts i n /^^tf ^ t t)T^ 5 0 1 (mmt 

•^G a ZStrmbVo^mfc. I n^G a £ UIn x Al Y 

G ai _ x _ y N. O^X s O^Y N X + Y^l) &£Qmm\Z.mtfhtlZo 
£fc, ^f£5§^lPH^#|3t£UT^ MI SM, P INi^pnl^ 

i C N Si, ZnG\ GaAs, G a Nf ©W^/fe?)SfeWS^V^tl 
£^±}-G a N, A1N, G a A I N#^|g^T?^S$^#¥^^ t &<5^ y 7 
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£i\ ^y7 7i±i^ t77^TS«©t!J ^StB&SlSi-S i0 2 ^ 
OG (Epitaxial Lateral Over Grows GaN) S&^&^&o j^V^T, MOCVDfe 

yKi, p setoff y ^■cfjjifcj{f2©a^^ bii^)iii^ji$*6„ r 

w^M?fc5Zn, Mg, Be, Ca, Sr, Ba^F-^t5ii» 

^mmmm 2 ©is^aKi&v^ 1 1 ^^st^- 1 0 ^mm^fc 
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Z:<DZfeytK 0 —?Wm$3 6 0 nm£Lh4 2 0 nmETRP t><£. 5 0 nmJ^ 

±4 70 nmTOfe©^t5:i^l UV\ 

- - -Cs &mn<Dmm 2 xm^btiz^mfc^ytm^- 1 0 « N 1 0 

£ s S^'tt p b^iftR p Rp^Rn (OMffi £ &3 <fc 5 \ZMW £ 

Rniil0~15Q/DiEl%^tl5 o Ufc^oT. S3fettplftO^^ 
^Rp^l 0~l 5 Q/D^±Ki*««}: 5teJ¥£'&RJ^5££##£LV\, A 
#«Jfc:W\ S*ftpig|j:, 1 5 0 iJLm£XT<Dmi$ (DmmxMj&iS tiX^ThX 
v\ 

*f tt^- fitt©S#^R p ^ R n tfeofc^, *it©fi2T1i x Rp^ 
R n ™»$^S^-C\ 3S3fettp Sm^^^^i^L-C^jgfc^^tL^ 

Rn^^ij^so^iib< N r p bRn b<Dm%k&&&conmw±^mxh& 
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^t>J;v\ £fc7&tm. ft$l#c. ifHHfc *&tfc> «tt%«m 

r. © # p mi$mwm<DMmmz&m vxm^mmmx-r^t^^ mytmm* 
^-t-sae**^ iok iii iittift^wftfcsji ^ bv\ 

It, S i^7>K-7©nSGaNi, S i # 7$tlfcnSG a Nd>bfc 
^nMn^^bi, 7y^7GaNl, #S^#F#3t©3IKteJl (G a N 
I n G a N#FJS©*^#F*3t) . Mg & K-7§^fcplG a 

So 

5t£UT*>&V^U Si, Zn#K- 7$ttfcGaN^Wtt%iV\ 

±M%m\z.m.i£tsfo%>-k(Dx\it?£<, 3 6 0-550 

n miul)fe t°-^ ti^f L t V^ 5 1> © 1 5 ^ i ^ t f 5o 
(=aw- ^ isjfffltti 2) 
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=r— TV VPWft 1 2 (3fc^7fett#^f) tt, V — K37 l^' — A 13©*y ^ftf- 

3) 

4 ^ k $ tL§ 0 mm^tm=f- 10^5^5^ # y ^^Mia^f* 1 1 1 m 
tu^vby-Ki3a Srttafcc^ate*-^ 1 0 i urfijffi-r^ r t 

tb§o 1 O i-7!?y h JI - K 1 3 a y/i ©^#y F 

mm, r?v/vmm, ^ wi^jf^if k*L5 0 ^^-^^^^^ 

^10Jitia?)vi>yf^Ki3ai^#> K-T5 £ *fc«^Cl$g^& 
— !/-Kl3btt, -7!?>MJ-Kl3a _hfcI2ff $^Lfd^^ 1 0 

(DmMsfatbMxfzmnAkyj^ri 4 i^^tb^ 0 >r ^ — y — ki 3 bts, 

•^^VM)- Kl 3 a i(D^a— f^gtf-5fc#>. ^r^>hV— Kl 3 a^bfSI 

^i-6^^^§ o >fyt-y-Kl3bil v^yMJ-KlSai^ioM 
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mn&y-f 1 4 ^hit- 1 0 <^«® 3 t y — u—m, 13 1 %mM.&) 
(3— "r^^ynwi 2) 

^7t, ^$B*t (/^^^) 12t LT, S&gPl 0 7«f$i 

^ffll/^^im§o Mi^ ^f*l 1> 10 81^ S^/— A' (S i 

(oEt) 3 oh) , Mx^y-;^?i^u^7 f^7y- 

^r/X/V^feniffi^^rfc^ 3 0 0X:\Z.X 3»DHttv'7/- /V«rS i 0 2 
i»T'fe§gf l^n-f ^ (/M^H 12, 1 0 9 t 

^ Wy^H 12, 1 0 9^tTtfet^Tfc5Ci^U\ 

^©^fc^tefMra^? 1 ^^^ OM^-) 12, 10 9t 
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rcDi 5 fc:bT#e 5 ^c^#^7 V —K, mytfcl 1 , 10 8 3r^&-£rT 

futaM^&ituiE^ i o 7 ©fffi^itt5 0 -t©^ mm&5wsf&&jR£- 

H^#^^M$ii:5 0 ftti^4 0 0°C~7 0 0 t:<D?fiJg^^— ^^MrV\ itu 

1 5 te, i o % li, 3 ^ ^rmt 12, p 
nmm. nmwm^mntcUPr^m^-^ r t as-ct? s 0 ^ 1 5 i^s. 
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0 2 {3. *BK^#^^Jfe0^3 0^^g(D*^^i-5pM|g (0 2 A) 
£fffM0 (0 2 B) '©»ii3 0^iiil ^®HSM<Z>3S3fe 

3 70nm©InGa N^#&^5&^¥*fl^fc*^ik5o J: 19 
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iAlGa N® N I n G a N#F»^tP^-*^#F«3t©»3teJP*S«Ji $ 

1 GaNg, Mg^ F—y&frlfcpm^^?? hMXhZG a NJS^£ £>{Cjl|g#C 
^JS£tVTVN& 0 &*3 % f-7T^r«ii^«&TG a N|3:M§Wy 
7 7l^$tlTV>5, £fc. pl^lt M4 0 0°C»±t7^ 

v>l o 5&/B^5„ iuta^s/^— v>l o 5^.tJ?y— 0 2<D^® 

m»N i /A S m&WitfbtlX\t^Z>o '*'!/lr—t?10 5<D\ym\*i\^ Ag-Sn 
J^©3S3fe*^ l o 1^-f ^F£*b5 a i»J;5«t5ri^ 

miti&tltc&V — Ktil 0 2 ^^^tt^Ag]7-f-t 1 0 4tTWlI§ 

7 IrftS a^—yHR JJ sz K 1 0 6 {CT^fifc Lf— A85&3rfr 5 » 

fe^^t^fot;H3^ 9 0 w t %£ 7 — 0 w t ft 5 

^7UH^LTCaSi 2 0 2 N 2 :Eu, (Y 0 . 8 Gd 0 . 2 ) 3 A1 5 0 12 :C 
e m&^&mftfc 10 8 Sr^§^ y y K 1 0 6 (Dm^MM 10 7 (7)W®fc 

%*f43— \?t-rz>z.b&x%z>o ^th^x^x^mm^m^xmmxmm'm. 
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-tz> 0 

lrffiV^ri^t't5o f**10 8^ (Si (OEt) 

3 oh) s si>&m&vxx?v— &jfgfifeu K^7!i-*yx/w» 

befcffl 3 0 OtrxS^WLti/y/- i0 2 iU ^ 

i»-ei)5ifi^3-r-{yw (^-f >^~) 109^ vxm 
v . &<>m^b^mm^<D&<Mmz.Mvxm.m^t£<, ^-^^^^mu 



mmm^m 4 ©is^®^ mm^m 2 x« 3 ©^ss^^r. ^ 
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y ^nyyr/^'f ht^i Ufi, M 5 (P0 4 ) 3 X : R (M« n 
Sr. Ca, Ba, Mg, Z ni^l^5^< 1 1 li^±T?*>5 9 XJ3\ 
F, CK Br. I frbm&tiZ&teK t ia^_h7?*>S 0 Rf^ Eu N Mn, 
E.utMn, ©VvftufclEJLh-e&S, ) fc£flS*>5o 

7;^y±I^l*')i^o^yWJ: Ltfi, M 2 B 5 0 9 X:R (Mtt, 
Sr. Ca, Ba N Mg, Zn^»5W< Hll^it^S. Xf*. 
F N CK Br. I j^&SfifftS^tfK 1> lMU±X»-fo£ 0 Rf3 % Eu, Mn, 

T/VjJ V ±m^MT/^^ ^Wt&Stftftk Ltlt S r A 1 2 0 4 : R N Sr 4 A 
1 14 0 25 : R N CaAl 2 0 4 :R, B aMg 2 Al 16 0 27 : R, B a M g 2 A 1 
16 0 12 :R N BaMgAl 10 O 17 :R (Rfct % En, Mru E u £Mn N <£>V> 

T;V%})±M^iWi%k%VEb\^X\-& s La 2 0 2 S:Eu, Y 2 0 2 S:Etu 
Gd 2 0 2 S : Euft^fcS, 

-Ctt N Y 3 A 1 5 0 12 : C e. (Y 0 . 8 Gd 0 . 2 ) 3 A 1 5 0 12 : C e, Y 3 (A 1 
o. 8 Ga 0 . 8 ) 5 0 12 :Ce. (Y, Gd) 3 (A 1 , Ga) 6 0 12 ©,«l?t 

^©t©f LTf^, ZnS:Eu N Z n 2 G e 0 4 : Mn, MG a 2 S 

4 :Eu (M^ Sr. Ca N Ba.Mg. Z n ^ blfitl^^* < t % 1 ffiEJl 
_kt?fc5o Xli, F, CI, Br, I j5>£>38fif*LS^;fe< £^ l®£LhTfc 
§ 0 ) ifeifdSfcSo ^7h, M 2 S i 5 N 8 : Eu N MS i 7 N 10 : Eu, M a . 8 S 
i 5 O 0 . 2 N 8 : E u, M 0 . 9 Si 7 O 0 . X N 10 : E u (MH: S S r N C a N B a N 

Cru A g N Au. Cr N Nd, Dy, Co. NK T i frf=>M$K£frl<b lffiJ^ 
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MxJ2\ II ©M^Sg^^ffel^tSC a S i 2 0 2 N 2 : Eu. 
X(4S r S i 2 O s N 2 : Eui, f 2©f »fe5f (Sr, C 

a) 5 (P0 4 ) 3 C 1 : Eu. ^-fe&C^fe-TS (C a, S r) 2 S i 5 N 8 : Eu 

W • It^JiETl^fci^ II <D^f*^^2(D^:3 I 6f*Oia^i:h^^^§^ 
lMt4 6 0nmI§©M^t, tlf»f 2<Df3fc 

-hlS^^f* 11. 10 8 <^*i#fi N 1 n m~ 20m m(DfggI^0^ E < N £ <9 
£?^E<te2 wmtfcSo 5/im~8/im«U\ 2,um£ 

5°c. u&7 o%conmr\z.^x^ 1 cm 3 ^©^^?^^, 

tea*, Ms.ffi<^t$tbT\,^%z. tamt.^\ -£tc m&ftjn-km^mm^ft 
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HI 2 ©»3fcSWz:*5»t5^3fef*:i 0 8 ©ffiS^Efri^te*^ 10 1 bvtiLWm 
T-l 0 1 i^bfeffcl 08^, PM^^TffiSLTfeJ^U ^felt^- 1 0 1 

(D±mzm%it i 08^ s:gftLrfe^\ 
mmmm 5 . 

*»Wt«5^8i[©3#«6 5W:, S r S i 2 O z N 2 : Eut'i^tL§«« 

*K3t^«fe-e«, s Komtm, s ivm&b. s Kom^m, eu© 

JK**©S r \z.mmt L-T S r 8 N 2 «rffiffl-f-«o UTtt, 3: Kfb£ 

S r <£>^«JS r 8 N 2 SrJ&flH-5 (PI), 



WO 2004/039915 PCT/JP2003/013157 

43 

Sr«fflt5wHT^5.' 0fl*.tf* S i (NH 2 ) 2 , Mg 2 S i, Ca 2 S i, 
S i C^mSo J^#©S i (DUmt, 3 N£A±(Dh V1<^K B N G 

S i i 8 N 4 Sr»«H-5 (P 2) 0 

(fP5feM^§£ Silicon Dioxide 99. 9%, 190-09072) 0 
S i ©Bfcftt&S i 0 2 Sr*&5H-5 (P 3) „ 

EuOt«Eu 2 0 3 »t5 (P4) o 

#JJjC^£3|»bfc^ S r <£>M4&S r 3 N 2N S i ©SflsftS i 3 N 4N S i 
©Bfefcfts i0 2 , Eu«ttEu 2 o 3 ^ 9fS©BB-^Jfc^SJ:5te s Bf^ 
C5^/^*^#*LT, iS-^-rs (P5) o 

ifcfc. SrClffl, S i ©Mtffe N S i ©itt^ EuOtffl^ftS: 
ft^t"5 (P6) 0 ^^ti^TOl^AL, iMlf5o 

tBt&RZfm&fo£V)^ S r S i 2 0 2 N 2 : EutI$tl§it»f3feM# 
5 (P7) „ 5*4^ 

(5*4) 

((l-2a)/3) S r 3 N 2 + ((2+3a)/6) S i 3 N 4 + ( (2-3a) /2) S i 0 2 + a Eu 2 0 3 
-*S r (1 _ 2a) Eu 2a S i 2 0 2 N 2 + N 2a/3 

8&$MMft, 12 0 oa>£> 2 0 0 0°Cc^|5IST:^^^t 
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rt^w^uv\ ^mum^wmK, r^^-r (a.i 2 o 3 ) 

&3o N *^iBlrttfSr x S i Y B T O z N ((2 / 3) x+y+t- (2/3) z-») : Eu 
feb^Cfe. EuiDlttls BO^H 3 B0 3 ^^t5o E u© 

m^M^-r z> a* . w&M&t % - 1 t> -e % a o 

L i OH • H 2 0. Na 2 C0 3 , K 2 C0 3N RbCK CsCKMg (NO 
3 ) 2> CaCl 2 ' 6H 2 0, S r C 1 2 • 6H 2 O n BaCl 2 -2H 2 0. Ti 
OS0 4 -H 2 0, ZrO (N0 3 ) 2 , Hf Cl 4 , Mn0 2 , R e C 1 6% Cu 

(CH3COO) 2 • H 2 CK AgN0 3N HAuC 1 4 • 4H 2 0, Z n (NO 
3 ) 2 - 6H 2 0, Ge0 2 , Sn (CH 3 COO) 2 fW5^^^ c 

EuJ:BOMW5o »f ©E u i B ©?M3©¥Mtt, mo. 
1 timfrb 1 5 MmT*fe5^iW*U\ 

_h|B»%=fTo^. i«©S r S i 2 O z N 2 : E u ?)MitXf££ m£H»^ 
. SrOtfl*, S i ©Iftft, SiO»> B^ft§Eu©», & 

m&-rz>o mm&^ m&&m\ g ^ ^ § o 
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mM^ftZB 6 . 

3bfe#J2, mm^J&m 1 ©^Sfl^ibfe^-^"^ B a , Si &t>*E u Srifc^ 

bhim^±X&&^±m7um&m^X&;i9 ^ Ca N Sr, Ba. Zn^6 
*5^bSH!ti5B a ^^^i"6^^< £ % 1 TOUt-e&>5jfn I^Tcifi:, 
C N S i N Ge. Sn, T K Z r, H f S i &>&Mb 

TZ>'Pft< bh I V^jG^ir. &4>&< £%-S?rr5o ^tc* 

mmmm e (Dm.mtmik%m-$, — ^l x m y o z n ( (2/3) x+ < 4/3) Y _ (2 

/3) Z) : Xf3^ L x MyQ T O z N ( (2/3) X+ (4/3) Y + T- (2/3) Z) " R "CSS 

n% (^Z.X\ Lte, Ca, Sr N Ba. Z n /^&&5l^fell«tL;5 B a SrifiJ 
mt-p%'p?j;< b h ll^fe^Il I^7c5Slt?fe5„ C, Si. Ge, 

Sn, Ti, Zr, Hf ^f)W^feI(fMS i Mi^t^M< i^l 
M&L±.XhZ>m I VMjn^Xh^o QS*. B N Al, Ga. I n^^^SS^t 

5 0 Nte, »7c*-efe§ 0 Rte, EuMiit^M< b~h imSX±-V&Z> 

0. 5<X<1. 5. 1. 5<Y<2. 5. 0<T<0. 5, 1. 5<Z<2. 

5 <D$m-v&^n&&^-r 0 ^fc N ^5t-ig^ tuiax. huiby, t&tBz 

f4 N 0. 8<X<1. 2. 1. 8<Y<2. 2. 0<T<0. 5, 1. 7<Z< 
2. 2-CfeS^^^j:l90^b< N fuffiX, fufBY, itulBZ^ X= 1. 

Y= 2 N Z = 2 -e^^fL^mS^W^^V^^^r^-rfcWtC^ LV\ 

6 <«^fb4M7fe{££ UT S B a S i l 8 G e 0 . 2 0 2 N 2 : E u N BaS i L 9 
G e o. i0 2 N 2 : E u, B a S i lm 8 C 0 . 2 0 2 N 2 : E u N B a S i a . 9 C 0 . i O 
2 N 2 :Eu N B a S i x . 8 T i o. 2 0 2 N 2 : E u N B a S i u 9 T i 0 . i O 2 N 
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2 : Eu\ B a S i !. 8 S n o. 2 0 2 N 2 : E u N B a S i x . 9 S n 0 . X 0 2 N 2 : E 
u, Ba 0 . 9 Ca 0 . 1 Si 2 0 2 N 2 :Eu N Ba 0 . 9 Sr 0 . iSi 2 0 2 N 2 :Eu, 
B a o. 9 Z n 0 . i S i 2 0 2 N - 2 : Eu, B a 0 . 9 C a 0 i S i i. s 

Ge 0 . 2 0 2 N 

2 : Eu, B a o. 9 S r o. j S i !. 8 G e o. 2 0 2 N 2 : Eu, #/3 § #if btlZ* 

^#g«t§r.i^-c§5U (L+M) / (O + N) 

££;K/5fc<0-ef4fcV\, i^^^^Tfef*©*^^}-^ Li, N a N K\ R 
b, Cs, Mn, Re. Cu N Ag, AvL<D&i&< b% lWBk±$1?£tbX\t^X 

Ltt, Ca, Sr, Ba, Z n^6>^?>S¥^^51«tb?) B a ^r^t-r^^^ 
Ba^Ca, BaiSr.BatCaiSrf, 3S^|i/^£:^;L3 ^ £ % 

Mte, C, Si. Ge, Sn, Ti, H f fa 6>&<5f^ feUfmS S i 
ftZ>'J?%:< th lt^±Tfe5I I VM7cmx$b%o Mfe, S i Mv^ 

Tti£V^ S i tGe, Si tcm. m*B.-£rf£&WX-Z> Z t % 0 S i 

fcte:, *±Stu*^, La, Ce, Pr, Nd N S m, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, Lul:fc5 0 Z.frlh%>±M7nm<D 5 Ku^PfX 

m^x-b&wK eu t^±m=^mfa^mi-tti^p^< th ru±<Djtmt, & 
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r«, m im^m^nvx, =e;vycx\ mi im^m -> r=i : o. o 

0 5 75^1 : 0. 1 5Tfe^o 
^^^#±^^Sf^fc3^ttfc°^Eu£ffl^5 0 ^mmXi^ EuO 

mwmt£¥%m^&^h^x~%z> 0 m*.t£. b 2 o s , h 3 bo 3 . ai 2 o 3 , a 

1 (NO a ) 3 • 9H 2 C\ A 1 N N G a C 1 3N I nC 1 3 4?T?£><5 0 

*1\ L©ift!i, mom, M«»^fM^at, ^i-5o ft 

— U:&51:-t?^-r5o ft&fW^©L©3HBKu M©ftt, M©Bfcffc 

if^te N 0. 5<L©Iffi<l. 5, 0. 2 5<M©»<1. 7 5, 2. 2 
_ 5 <M©gkffc4&< 3 . 7 5, ©^/P-Jfc-ea^S^L-CV^SrirdS^bV^ 

L x M Y O z N ((2/3) X+Y _ (2/3)z _ tt) : RXftL x M y Q T O z N 

( (2/3) X + Y + T- (2/3) Z-«) = R t ft £ «fc 5 ^t^lLT^ 

m^, mM<Djtm6<Dmmbmmm*x&z>B a s i 2 o 2 n 2 : Eu©gi* 
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yfcfrfe-C*}^ *T N BatDltt, SiOltt, Si©|ft^ Eu©|ft 

1 . B a (DmAYM 

m&OB a <D>mMb LTs B a 3 N 2 S:tit5. DK**fc Lt N 4 % K<ffr£- 
^ 7^ Wb-£*^ BaO* ^©'ft:^»Sr'teffl-t-« :HT*t§U B a 

^©Ba©i»Ba 3 N 2 »f5 (PI) 0 

2 . S i (DWMfa 

? Kfc-a-$u T 5; K^M^^t5iifet^5U S i (D 
Mt5^Htt5. 0 Mtfl S i 3 N 4 , Si (NH 2 ) 2N Mg 2 Si, C 
a 2 S i N S iC^m^o »S i<Z>#fifl?W:. 3 N^lO^O^* UV> 

^©s i ©Stts i 8 N 4 Sr»flH-5 (P 2) „ 

3 . s i comity 

(fP3£#EE|IS Silicon Dioxide 99. 9%, 190-09072) 0 
^(DS i ©SfefltffoS i 0 2 <SrJg&#-rS (P 3) „ 

4. EuOltt 

Mt5rHt^5o ifcffc^pfcr^AOte'CWu ^k^-^nt°T>A^ffi 
^© E u ©tftifeE u 2 O 3 (P4) o 

_hlH|^#bfcJg3^-<Z)B a (DgfclfoB a 3 N 2 . S i ©MtffoS i 3 N 4% S i <7> 
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Bfcfltf&S i0 2 , Eu«tEu 2 0 3 ^itt, m&-t% (P5) c -hlEM 
BaOlftfc S i (Dm.\Wi, S i (DWL\Ym, E u <Z)^ttJ©M#^£r 

«c-rs (P6) o ^m&m*wm-i8£K^ m^n^o 

m&RTfmmz.Z.V, B a S i 2 0 2 N 2 : Euti$ti5«M3feft?r# 
(P7) 0 r.©^»ci5aMc«^7n*©SliS^:Sr, 5£5fc:*H- 0 

(5£5) 

(1/3) B a 3 N 2 + (1/3) S i 3 N 4 +S i 0 2 +a Eu 2 0 3 
— >B a S i 2 0 2 N 2 : E u 

*&&$B£W:. WfcB&£&*w5^j&S, 1 2 0 0H 1 7 0 0°CcD$bHT?^^t 
5ii«L<, i 4 0 0^fei 7 0 0WMfiI^ bv\ m 

ftfrl lCDiE^. (BN) ^®(DTO> 5i?-h%ffiV>T^Srff 9 

rt^«u\ S[ft:*^*«-»©jfrW(35ffin:. (Al 2 o,) W«© 

<fe><5o 

&*3 N B a x S i Y B T O z N ( (2/3) X+Y+T _ (2/3) z _ a) :Eut^tl§tl 

feb^Cfe. EuOiMbfe^ B 0{b3H 3 B O 3 ^^I'&t Eu© 
Mitt, ifta^nt^A^ft5^ N pf^CD^^5n*il^«l. ^ 
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L i OH • H 2 O n Na 2 C0 3N K 2 C0 3 , RbCK CsCKMg (NO 
3 ) 2N C a C 1 2 • 6H 2 0. SrCl 2 «6H 2 0, B a C 1 2 • 2H z O. Ti 
OS0 4 • H 2 O s ZrO (NO 8 ) 2 , H f C 1 4> Mn0 2l ReCl 5l Cu 

(CH3COO) 2 • H 2 O n AgN0 3 . HAuC 1 4 • 4H 2 0, Z n (NO 
3 ) 2 - 6H 2 0, Ge0 2 , Sn (CH 3 COO) z m%&mirZ> - £: 5 0 

EutB ©JB^fe*»?iH-5o »^»E u t B ©S^©¥*S*fc&J3\ 0 . 
1 j*mj&>£> 1 5/jmtl>5it»U\ 

±fBfe v #^trofcm. «C0B a S i 2 0 2 N 2 : Euro|ilgtil«i: 
N B a (Dm Wa^ s i (DmWa, s i ©Bfeffc*& N B Sr^^S E u e>BfefcHK £ 

f4s HU^O^P^J&^^r^ F. S. S. S. No. (Fisher Sub Sieve 
Sizer'sNo.) t p ^C^iifefc £ Slg^fe-So 

«m 1 ~ 2 7 te N mn<DKm i ©ii«Mt»5i»tfc5 0 

<»1M5> 
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* fc N HI 3 tt N HifeM 1 7bm 5 ©IftaHM&3feW& E x = 4 0 0 n mT?|M L 
«Ex = 4 6 0 nm^jB&MUfc^©^*^ h^^t0Tfc5 o 05 

r% fe£ t6*ffiat©Sfiitt, J i s z 8 l i o £#ErT3 0 



1 





E x = 4 0 Onm 


feW 

X 


feiH 
y 


(nm) 


m& 

(.urn) 




0. 4 3 4 


0. 5 4 3 


5 6 1 


3 . 5 




0. 4 3 3 


0. 5 4 3 


5 6 1 


4. 0 




0. 3 4 9 


0. 6 0 8 


5 3 9 


4. 0 




0 . 3 5 2 


0. 6 0 4 


5 3 9 


3. 5 




0 . 18 2 


0. 5 5 


5 0 9 


3. 5 








E x = 4 6 0 nm 




feW 

X 


fep 

y 


(nm) 


H»J1 


0 . 4 3 7 


0. 5 4 5 


5 6 4 




0 . 4 3 4 


0. 5 4 6 


5 6 4 


HMJ3 


0 . 3 4 7 


0. 6 16 


5 4 0 




0 . 3 5 1 


0. 6 14 


5 4 0 


mmw5 


0 . 2 14 


0. 6 2 3 


5 10 



MMffllte, C a S i 2 0 2 N 2 : E u fi^tbStiftif HJfe 
W2tt, Ca 0 . 90 Mg 0 . 10 S i 2 0 2 N 2 : E u •tt£flZ>m3tftM$k%i#-C2> 
So mMM3i^ S r S i 2 0 2 N 2 : E u ^$*L5Hfe£te&^fe#"CS>So * 
JfcfcKfcU S r o. 90 Mg 0 . 10 S i 2 0 2 N 2 : E u"T!*£ft3Bft£te*£3te#T? 
fc5o Hli5}l B a S i 2 0 2 N 2 : E u^&;ft5gfc^b#^3feftrC&5o 

»il~5-Cft Mi It, Ca 3 N 2 . S i 3 N 4 . S i 0 2 , Eu 2 O s 
SHSIBU ^thib<DWM%:, 0. 1-3. O^m^^Efc^, ^fri^th$XT<D 
£ 5 U: Efc Q 
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mmm 1 . 

C a 3 N 2 : 6 . 0 1 g 
S i 3 N 4 -'5. 9 9 g 
S i 0 2 : N 7. 3 6 g 
E u 2 O s : 0. 6 6 g 
-hlBlfafc^pALfc^ Ca 3 N 2 , Si 3 N 4 , Si0 2 , Eu 2 O a ^ mm 

#bim^ m— \^t£Z>± e/c 0 »ji^s5t 

3oV^-C, EuitJtteO. 4 3m-o 1 %-efcS 0 

»a fc^v^-c. mu<DM<g-tk$i (*/i>&) ra % c a 3 n 2 .• s i 3 n 4 s 

i 0 2 : Eu 2 O s = 1:0. 51:3. 02:0. 04 6^h£ 0 i©?M$ 
HlJfc5J:5^ Ca 3 N 2 (^114 8. 3) & 6 . 0 1g N S i 3 N 4 (ftT 
Jtl4 0. 3) £r5. 99g. S i 0 2 (^16 0. 0 9) £7. 36g % E 
u 2 O s (^§3 5 2. 0) £0. 6 6 g fcftS £ 5 tffil, 2i^£fTofc 0 

iif2{bl^»?JI#U 7^^7W^1:\ IW^IWi'fiAU *&1 
5 0 0°C!?j^5B#ras ^Srffofeo 

RS&Ka&f^ Ca S i 2 O z N 2 : Eu"CfcS 0 

mmm 1 ©iift^*© otNi mm-r z> t N m o ^ i 

9. 311%, 5M%^-^tLTV>fd 0 OiN©liJtlt O : N = 

1:0.7 5-C?fc5 0 

mmm 2 » N c a <z>— sb&m g ^sm b^m^b^^-cfc s„ hhm 2 ^ 

v- t> AM g 3 N 2 mmmt^m 98% MGI02PB) (5^4 10 1. 
0) Sr^V\ JK^iM^J*^ (^r/Ht) # % C a 3 N 2 : M g 3 N 2 : S i 3 N 4 : 
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S i 0 2 : Eu 2 0 3 = 1 : 0. 1 2:0. 5 7:3. 3 7:0. 0 5 2£fc<5J: 

C a 3 N 2 : 5. 4 4 g 
Mg 3 N 2 : 0. 4 3 g 
S i 3 N 4 : 6. 0 5 g 
S i O z : 7. 4 3 g 
E u 2 0 3 : 0. 6 7 g 

mmm s « % $mm i©ca^sr i^fitLfciiifttif^^fes. njg^i 

3te. if^fnyWSr 3 N 4 (^12 9 0. 9) MV\ M^Ml^ 

(^e/Mt) #\ s r 3 N 2 : S i 3 N 4 : S i O z : E u 2 O s = 1:0. 5 
1:3. 0 2:0. 0 4 6 fcfcS J; 51^ ^^<#V^c^§r. Tf2<Difcl: N 5ft 

S r 3 N 2 : 9. 1 4 g 
S i 3 N 4 : 4. 6 5 g 
S i 0 2 : 5. 7 1 g 
Eu 2 0 3 : 0. .5 1 g 

3 <Dm^tm$k%fo<D OfNt <DMA% SrSfl^-t- 5 t . ^ft^ ^ O # 1 5 . 
311%, 2fi4%^tLTV^c„ OiN©lMit 0:N=1 : 

0. 7 3T^5o 

»j4tt, 2©Ca^Sr ^S^Ufc^^#J^#^fe5o MMM 

(^e^Jrb) tfX % S r 3 N 2 : Mg 3 N 2 : S i 3 N 4 : S i O 
2 :Eu 2 O 3 =l:0. 1 2:0. 5 7:3. 3 7:0. 0 5 2fc^5i5l^ 

S r 3 N 2 ■* 8 . 4 6 g 
Mg 3 N 2 : 0. 3 4 g 
S i 3 N 4 : 4. 8 0 g 
S i 0 2 : 5. 8 9 g 
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E u 2 O a : 0. 5 3 g 

mmm 5 mmm i©c a ^Ba ttiufc«w#:-efc5 0 

(^e/V-fcb) tf^ B a 3 N 2 : Si 3 N 4 : Si0 2 :Eu 2 0 3 =l : 0. 7 6 : 0 
2 2 :0. 03 3ift5J;5^ »b5>< #V^t&5fc«r, TfEO&ft, 
B a 3 N 2 : 1 1 . 2 g 
S i 3 N 4 : 3. 7 7 g 
S i O 2 : 4 . 6 3 g 
E u 2 O s : 0. 4 2 g 

m£l ~5 /imTfeofc, 
*x 4 9 0nm±!) *>Mfeft$ra!&< M^tlSo 

e X = 4 6 o n m-vmmm usms (Dwzmmmftfc&mm v± 0 e x = a q 

ofc D feix = 0. 4 3 7. -fen y = 

x = 0 . 351, fely = 0. 614 ©j£J!^B#te&3fe&&^<5 0 S£«!l 1 

E x = 4 0 0 n m-e^Jtfll 1 T^M 5 <^g^#7^3fe#:£Sfrje Lfc 0 1 © 

wtmtmi&tttm*^ &m x = o . 434. fep y = 0 . 543 ©tt^ii}^ 
3tefeSr^rt-s, mmm 3 ©s^fltf&gc^wu -fep x = 0 . 349, &m y = 0 . 

0 0%it§MISTVTf o tffi N F. S. S. S. No. (Fisher Sub 
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Sieve Sizer's No.) t 5 X 5tt*t?ft>5„ » 1 5 ©fit 

10 0°C<Dt^ 9 5~10 0%tfc5o 2 0 0°C<D£#. 6 5~9 

<^»!I6 7^M1 5 > 

^fc N SI 8 f± N 6 7^3g 1 0 ©fgftif^frtE x = 4 0 0 n mTrM 

««Ex = 4 6 0 nm^MLfc£#<D^X-^ b^&^-rm^&Zo 
ilOlt HiftM 1 1 Tbm. 1 5 ©ttftftf^frlr E x = 4 0 0 n m"CMjia Ufc 
£ ^ h/i-^nilTrfeSo HI l if*. HJ£^ 1 l T^M 1 5 v>Wt&4h 

«»Ex = 4 6 0 nm-T?®^L7t^#(D^^-<^ h A-£r^-f-0-^fc5o 
^2 



Ex=400nmJIl£B 




Sr/Ca 














=E)\sit 


(nm) 


X 


y 


(%> 


(%) 




0/10 


561 


0.434 


0.543 


100.0 


100.0 


mmm7 


3/7 


543 


0.388 


0.570 


111.0 


106.3 




5/5 


546 


0.375 


0.579 


135.9 


128.6 




7/3 


544 


0.372 


0.593 


148.0 


131.8 


HJ£$t|io 


10/0 


539 


0.349 


0.608 


145.8 


127.3 
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Ex=460nml!l® 




Sr/Ca 




fill 


fell 










(nm) 


X 


y 


(%) 


(%) • 




0/10 


564 


0.437 


0.545 


100.0 


100.0 


mmim 


3/7 


549 


0.391 


0.578 


109.4 


103.1 


mmma 


5/5 


545 


0.378 


0.588 


125.4 


116.9 


mmm9 


7/3 


545 


0.371 


0.600 


162.8 


142.7 




10/0 


540 


0.347 


0.616 


138.8 


119.2 




Ex=400nmi!l£B 




Sr/Ca 


SB3fcfcf— 


•fell 


fell! 








=E)Vit 


(nm) 


X 


y 


(%) 


(%) 




6/4 


542 


0.366 


0.593 


124.4 


128.1 


mmimz 


7/3 


541 


0.366 


0.595 


133.3 


135.8 




8/2 


542 


0.363 


0.599 


142.0 


143.4 




9/1 


540 


0.353 


0.605 


122.7 


123.2 




10/0 


540 


0.342 


0.611 


100.0 


100.0 




Ex=460nmD!l£2 




Sr/Ca 




-fen 


-fell 










(nm) 


X 


y 


(%) 


(%) 




6/4 


542 


0.365 


0.603 


134.5 


137.8 




7/3 


542 


0.364 


0.605 


148.5 


151.1 




8/2 


542 


0.360 


0.609 


156.8 


158.4 




9/1 


541 


0.351 


0.615 


125.9 


126.8 


H»J15 


10/0 


539 


0.339 


0.622 


100.0 


100.0 



mM&lQTbmi Ote. — JlK^S r X C a (1 _ x) Si 2 0 2 N 2 :Eu (O^X^ 

i ) x*m&tiz>M^km%kytfox*%> x> , s r t c a t (D^^it^m^xm^n 
$mw 6 Tb^ i o fi, njfeM i ^ ^^m^^^^a^m^^oMit^^T 

ofco HOfSf-te. S r 3 N 2 . C a 3 N 2 . S i 3 N 4 . S i 0 2 , Eu 2 O s ML 
fCo &mW&ffife<Z>%k*\dftALft&, Sr 3 N 2N Ca 3 N 2 . S i 3 N 4 . Si 

o 2 , eu 2 o 3 ^ m.mmm%*. jfv—^^? ^x\ m—K^^xm-^ 



WO 2004/039915 PCT/JP2003/013157 

57 

iif&ffc-g'&SrS&^U T^te—T&mtS.*-?, £fbfc?S*i#»te:fi!AU Jftl 
4 5 0°CT?^)5B#^ N ^SrfirofCo 

£ <D&m* h ^ 4 0 0 n m^O«l?ll»!l 6 7^35 1 0 § ^rf c fc # . 

4^)J$<£r^Lfc 0 — 4 6 0 nmE§©»»j6Ml 0 

Sr :Ca = 7 : 3©it^ ftt>3S3^ll^ifii^ofc 0 *fc^ CaO 

HiMl 1M15W:, S r X C a {10 _ x) S i 2 0 2 N 2 : E u (O^X^l 

o) tt$ti5itftif»fc^ srKa t<D^^it^mx.xmB:^n 

'fTofCo ffi&te, Sr 3 N 2N Ca 3 N 2 , Si 3 N 4 , Si0 2 . Eu 2 0 3 ^ffl 
VtCo mWM^PJfM(Dm.MKnMVf^ S r 3 N 2 . C a 3 N 2 . S i 3 N 4 . S 
i0 2 , Eu 2 0 3 ^ lifl^ff 1 , ^n— ^7^5/^^p^T\ ^^§*-em 



L7e 0 5\Z$5\,^X, EuMfSO. 4 3mo 1 %1?&<5 C 



Jiffift^Sr^U 7^^T?HMtt% t|b*!>SWtSAt, Jftl 

r <Z) 4 0 0 n mj&ffi<D%Mr-mMM 1 1 1 5 iS^tcb^^ 

SriCai^-a-S^fcit^m S r <Dfr<Dk% £9 iSV^*l!t, 
4-^^l^^bfc 0 ^fc. S r : C a CD^e/^b^, s r : Ca = 6 : 4 7^319 : 
1 (Dt^^^J}mcom±^m^^t^X^^o Sr :Ca-7 : 3 IbM 
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8 .• 2©B#j&s N m%n&, m^mmth^m^m.^vx^^ 0 tsbi^ s r t 

<MMMl 6 7^2 0 > 

m 3 IS. «PJ«5M^^f*^«M 10.16 75^ 2 0 <Z)#tt^^ 
-To 

^fc. IH 1 4 MMM 10, 16 7!?S 2 0 (Dm^t^^ti^E x = 4 0 0 

1 6M2 0©ttftfef*#:^Ex = 4 6 0 nm«llfc^^^^ 
h/V&7jk-tmXh& 0 Hi 6fi N HJfeMl 0 N 1 6 7^2 0©i»tM© 

m^^^ h/^^-rs-efe^o mi 7«: s ussMi o. i 6 7^M2 ocommt 



3 



Ex=400nmIj!]£B 




Sr/Ba 




fell 










=EJl>it 


(nm) 


X 


y 


(%) 


(%) 




10/0 


539 


0.349 


0.608 


100.0 


100.0 




8/2 


549 


0.388 


0.581 


84.3 


86.6 


s*l]5fc$]l7 


6/4 


556 


0.404 


0.556 


77.5 


83.2 




4/6 


553 


0.411 


0.552 


36.1 


40.9 




2/8 


524 


0.269 


0.595 


19.9 


22.5 




0/10 


496 


0.142 


0.464 


25.9 


45.8 




Ex=460nm!l£a 




Sr/Ba 




•fell 


•fell 










(nm) 


X 


y 


(%) 


(%) 




10/0 


540 


0.347 


0.616 


100.0 


100.0 




8/2 


548 


0.386 


0.590 


95.8 


97.8 


Hifc$j17 


6/4 


558 


0.408 


0.571 


87.6 


92.7 


HSfc#l]18 


4/6 


558 


0.417 


0.559 


47.4 


53.5 




2/8 


527 


0.293 


0.621 


13.6 


15.2 


^^20 


0/10 


497 


0.120 


0.532 


37.8 


64.2 



MilO, 16M2 0S, S r X B a (1 _ x) S i 2 O s N 2 : Eu (OgX 
^1) T*m$tl, S r tB a itlMlfoTV^o 
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mmm 1 o x i6M2oii, mmm 1 1 mtmm^m^B.mtm^^t^ 

WmZft-ofro WMfe, Sr 3 N 2x B a 3 N 2N S i 3 N 4 . Si0 2% Eu 2 0 3 
&"Kfflbfo„ ^^Bf^^»fc#*bfc^ N S r 3 N 2 , B a 3 N 2 , S i 3 N 
4 . Si0 2 . Eu 2 0 3 £. g3&3£ffi^C*f\ ^n-^y^^F^-e, 
^^B^bfCo mnmiO, 16M2 0m^, EuM^O. 4 3 mo 

1 %x&% 0 

-hfa^^/^M^L, 7^=7^ft, ift*-7»tSAt, jftl 

mfeM io. i 6 2 o & N »3fc«s. jk^^w:. mmm i o &mmt l 

^ (Z)^^:^^s 4 0 0 n m. 460n mS§©^lT»!l 10, 16 2. 
0 M^^fc S r : B a = 2 : 8 Xm^^^ttc £ ^ £ «9 , Sr : B a = 

6 : : 2 T^Sl^^fc^ ^©^^ i^V^^^ i^3W^Ufc 0 

^fc. B a <D— gB&e&LT. S r Srif ^LTVK Mot, B^»^lRl_h% 
05- ^^i;^J5 o ^f c% $ r be a(D^;vbk^x_Z)Z.bfciLV) ^ -fef^^fc 
^^BTIM-Trfe^o £kf^ HJSM2 OODB a S i 2 N 2 O a : Euit 4 
9 6 nmifi§i^t:-^tfi§:f ^V^^^%^i~ 0 »J2 0 

*4 ra\ *^ig^#5ms^^f*©i^mM 21^24 w&^-n 

Sfcu HI 1 8 te N »J 2 1 2 4 (Dmmkm^ytfa&E x = 4 0 0 nm"e 
Mj^3Ufc^#(D^X-<^ h/V^^i-H-efc^o 119(1 »^2 1^2 4 
0«fef»Ex = 4 6 0 nmtMLfc^©»^ Wv^-r® 
ffc^o 0 2 0 f±, mfaM 2 1 2 4 h/^^ 
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4 



Ex=400nmJ!j£B 




Ca/Ba 
















(nm) 


X 


y 


(%) 


<%) 




8/2 


570 


0.456 


0.502 


100.0 


100.0 




6/4 


593 


0.508 


0.462 


54.5 


63.2 


nm\nz3 


4/6 


542 


0.353 


0.425 


42.6 


52.1 




2/8 


493 


0.254 


0.389 


56.4 


69.2 




Ex=460nmJi!l£B 




Ca/Ba 




fell 


fell 










(nm) 


X 


y 


(%) 


(%) 




8/2 


582 


0.480 


0.504 


100.0 


100.0 


mmm22 


6/4 


586 


0.511 


0.476 


70.7 


79.5 


mmm23 


4/6 


590 


0.502 


0.471 


24.1 


29.9 


mmm24 


2/8 


492 


0.343 


0.474 


7.8 


12.8 



HM2 1M2 4te, C a x B a u _ x) Si 2 0 2 N 2 :Eu (O^X^l) 

^JfeM 2 1 2 4 HifeM 1 t {St^^03^#T?S6^^^#:oSS5tSr 
tTofCo M^f^ Ca 3 N 2 , Ba 3 N 2N S i 3 N 4 . S i 0 2 , Eu 2 0 3 ^l 
L7c„ RJDS*s|.S:Bf3£©afc»H^*U/t:«. Ca 3 N 2 . B a 3 N 2 , Si 3 N 4 . S 

^■bfco ^8feM2 4fc*3Vvr, EuiSttO. 4 3m o 1 %T?fc5„ 

JbflBflS<&*B«:il£>U T^^T#H^^:\ Ift*-7iTOtgAL, jfcl 

^Wii 2 i 2 4 w: N Jtfs&^wis 2 1 t b"C. t@ 

£ ©56£M;0> N 4 0 0 n m7&&<Dftm-emmm 2 l 7bm 2 4 £ -frfc £ ft N 

C a : B a = 4 : 6 itrfc £#J;tKCa:Ba = 8: 2 T?2B<g- & iirfc i 

$<D&&, iftV^^teJWft, *^-^^Lfc 0 — 4 6 0nmI§©MT'|| 
1M2 175^2 4§rM$^:7ci% N Ca : B a = 2 : 8 -T*1B&£lt1t t % £ K) % 
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Ca : Ba = 8 : 2-?m&£-&1tb%<DttK ffiV^SteJW*. *^W£^bfc 0 
$b <5 0 

<MMM2 5 7^2 7 > 

5©|Bj&tt\ C a S i 2 O a N 2 T?fc5„ MMM2 6 <£>|§J&f3, S r S i 
2 0 2 N 2 T?fe§ 0 HM!l2 7<Z)Mf^ BaS i 2 0 2 N 2 "T?fc5„ 02 2ft #4 
^*5RSr*-t1IW&H-e*>5o 0 2 3 tt % »i2 5©t^W h7-f K^bteft: 

ox^mjif^^— ^^-rm-efeSo 024^ »M2 6©^'W h^^r 

{^'JtM^^^o MJ7Mi%ktes a^b^c, a = /3 = y = 90° <? „ 

<nj£M2 8 : mytmm> 

mti&tmk LT. 4 O O nm<£>3§3fe:*^ h/V5Sr^Tf"5»3fe* J f-Srftffl'f-5o £fc 

HIWIOC a S i 2 0 2 N 2 :Eu^ C a 2 S i 5 N 8 : Eu i, (C 
a 0 .93» Eu 0 . 05 , Mn 0 . 02) 10 (P0 4 ) 6 Cl 2 iMt5 0 i2 6fl 

yv^tatfe^o in 2 9 »\ ^pj^#5«m 2 8 <D&%£m<D&mmm& 
eat. n»!i2 8 (D^ytm?-\z.-D^xmMz.mmirz> 0 

f77^7 (CM) ii)^M2Ol^MOVPE©0S;^|utyM, 
jfc#«:ifcU&as^ ffi£2 0 l©ia^S:*&l 0 5 0°C;£-T?Jh#£i^ *fc2 0 1 
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mU2 0 1 t Ltitt»il4§lilfc A 1 N, A 1 G a N N G aN 

^Affiov^tL^^^ffi^-r^f-^r-f 7\ ^fc^A- (MgAl 2 o 4 oj;5 

S i C ( 6 H, 4 H, 3 C £r#&0 n ZnS. Z n G\ G a A s . 

ISSS^^4t5M-Ct)IV\ GaNllMfc, A 1 N 

IcV^T, 3£&2 0 1<DMM%5 1 0°C^Tif, ^ P ^Tklft, WMtf 

X(C7^^7iTMG (Fy^f/^yi>A) £MV\ Il2 0 1±iCGa 

(Tit®) 

^^rJfJ&^il. TMGO^Jtfet, Xt£2 0 1 1 0 5 0°C^-C_h 

#£-fr3o 1 0 5 0°Cfc/iotfe N [HC<J©^^(31TMG, T>^r-Ty^£r 
JBV\ 7^ K-^G a Nf^2 /i m©If 
(nil) 

gEV^l 0 5 0°CT:\ ^i:<W^tTMG, T^^T^f^, W^I^f^ 
^9^f^JfV\ Si Sr4. 5X10 18 /cm 3 K-yWcGaNi!)^ 
nif2 0 3^ nMiSi: U-Cnjl«®2 1 1 a Sr^ffc-TS n{IJ=t ^ ^ bjft 
LT, J¥£ 3 ju m^ft^iirSo 
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^V>T?a^§r8 0 0°CiCUT, TMG N TMI, T^^T^I^jy K W ~7 P I 

ut, mmm 350 a-^* ^a-A©#tt?^«iJ; t> ttzm 
mm 2 0 4«$*§ o 

(pl^t!/7»I) 
tfcfc. TMG, TMA N T"/^— 7, Cp 2 Mg (^^ ct^i/^^^/W^ 
^v-^A) &JlV\ Mg^5Xl 0 19 /cm 3 F^LtAl 0 . 3 Ga 0 . 7 N£ 

<5o 

mi psi) 

jfifeV^ TMG. T>^r— 7\ Cp 2 Mg^V\ pl»|- K— :7°bfcG 
aNi^5llpSi206^ IHJ¥0. 1 M mT^c*£i§r3 0 
2pSI) 

j§ 2 p mm t lt, p #jfiffi 210 sr^-rs p fu^ ^ ^ 2 0 s 

X 1 0 2 Vcm 3 F-7°LfcplGaN^l 5 0;^^ h a — A(DlJftM 

£it-5 0 pffl^y^^ M20 8te, pHij*®2 i o^r^i~sii-efes©-c\ 
ixi o^/cm^l^t^Mit^rt^u^ l x i o 1 V 

^bfcsi^^ hS<^li-^§rG aNit^h *«#^t^UV^— 5: y^ifi 
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piti2 10iUT, Ni, Au^JlR^JSUT, N i /A u £ <9 ft 5 p {|J 

*^ 210 §, * 7t % ^ <d p mmm 21011 i2p mm, p w = ^ 
fhtimm^. 2ioati ^ h ?4 y^<Dm%u 209 <dim^ 5 n m. ^ h 

^^*^2 1 0 a(D((ig^3 iimb U ^ f7^7°^^2 0 9 

g2 10a^I»Mt^ ptiJ^^y hmM&J&J&ZtlZ^i&ia^ p 

m^mm $*§ 0 s©t^ p #w y h mm&m&ztizmma^ p luti 2 

1 0 &r— gpfcfr^c U p ftiW y hS^ 210b^ pM^>-^hJi208<D 
Sffi±t«LT, — §B£rp{!i]*S2 1 O^ii^fcoTTfMUT. S^Cftjfcjg 
ii$^5 0 i^it. pW'*y hMM2 1 0 b^jtfetLSpil'J^^^^ hM2 

0 8(D*®^ N pllt2 lOi p#J=t^^ M2 0 8 ^ y^Jgftfe$ 

g^T. nil 2 0 3 £r»ffi£-frfcffifctjffi2 0 3 al^ nflflH^2 1 1 a ^ 
J^-TSo nltft2 1 1 a « N Ti, A 1 LT^-T^o 

nflllS2 1 1 a tt % nI!2 0 3OfaiS20 3 ai:t-V7^i 
ftfe&iirfc;*— ^ s^«l£ft5 0 5: y^fflOpfflJ«®2 1 0 N njSim@2 1 

<Z)B## p M<D%— vy^ 2 0 4 (D$6%&m£8&& V ^ 

JBfcV^Tx _h|Epfi!l*®2 1 0. n\nWm2 1 1 a©-^ ^b<^f|5^i^< 

mm±m^ -r^^ nmm 203 <©mttj® 203a Rximmmm 203a© 
mmwkfrbmm u?c P mwm 210, n mwm 211a <Dmm^ ^n^-m > 
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3o MI2 iob. nM/<iy hWM2 libit #^-—5: y?mm 

M<D±\^ Ni N Ti, Au^fiLttllW^f-5o 
SfJH-. 0 1 £r£*#ILT, —522^*$^ 3 0 0 At m<£3&3fcfff^£#3 0 

»M 2 8 <D^^g(D#tt^* 5 \ZL7frfo 



5 





If(mA) 


Vf(V) 


Radiometric(mW) 


Photometric(lm) 


Peak(nm) 




20 


3.4 


6.2 


1.84 


464 



fell 

X 


y 


Tcp(K) 


Ra 


(Im/W) 


0.356 


0.368 


4690 


82.2 


27.1 



£ *l J: 9 . »M 2 8 fi^fc^fe^i-o H»J 2 8 tf?^ 

^£^ff« N 360~430nm, 430~500nm. 5 0 0~7 3 0nm(3 
3fet°— f^^UTV^o J; 9 Jlf^Klte. 3 9 0 — 4 

10nm N 455~475nm, 5 5 0~6 0 0 nmt^t-^t^^^ 

h^^-r 0 400 nmig©^»ic £ *)m&£ thit&ytfcti^ m 

mmi<DCa S i 2 0 2 N 2 : Eute. IfeliiC, Ca 2 S i 5 N 8 : Eult 
M&fabfc&mim&fc, (Ca 0 . 93 , Eu„. os , Mn 0 . 02 ) 10 (P0 4 ) 6 C 

<H»!|2 9 : ^3fei£S> 

«M2 9^^gfi, MMfc^fcf-^feg^4 6 0 nm«|f 
^^fce-feSSft^g-efeS,, «2 9©«t^ IH1 ^-f*5t^L 
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a NS©^t#:s 2 &&f&£ti, mnmRxfpm&^fcm 2 ^mm 3 £> 

*K mmM3 teU #«tt!7^^ 1 4 f££ t) y — V— A 1 3 tmW&ftZfrX 

V— A 1.3 N ^ftfefla l^a^f-f^^l 2^<7^WH£r^r— /1/K 

fcfltfl S-CJttoTV^o ^l2fis t77^7ltl±fcn + GaN: Si, 
n-AlGaN:Si. n-GaN. GalnN QW s N p — G a N : Mg , 
p — AlGaN •' M g N p - G a N : M g ©)I£iI$tlt^5 0 ^n + Ga 
N : S i m^—^te^V^^y&fcX nmWm&J&j&&tlX\s^% 0 |p-Ga 
N : MgJS_L&<:te\ pmWm&3&$.£*lX^Z>o 5-K7V^13fi, ftAtl 
m&m^Zo -^Vl/Y V — Kl 3 &<D±Mte.^ ^K^f-l 0 Sr8Hfti-5*:»© 
# y^^Kit fetLT*3 t> N ^»l51^^®Sffii«*f 1 o tf^v 

4 ^#«^-r^fc^co^^7 p 4fc«. n i * y*&n-i~* tv -yywtii 

1 1 &j^©#]^^Ufcfc<z>&Jlv^o ^;kKWl 5 » % ^/J^vUfflt 

2 9 ©5S^g©^3fe^ 1 1 »J 1 Oiiftftf* 
f*i, Ca S r S i 5 N 8 : E u xm^fh^mm^%^t N £$g^LfcS£3fe# 

i i^fflv^ 0 ^5fef*i ir±, a— tw^^-i 2 mz.m&istix^z> 0 
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mmm 3 0 ©is^gj*, hjsm 2 8 ^b^b^^— ^ 1 5 <omm^ 
3 0 to^isgt?«. yyco±m^^tmi L 1 0 5 j= 5 fc. 



WO 2004/039915 PCT/JP2003/013157 

68 

^fty/l 6iu#f$-f5f^#:a, Ca 2 S i 5 N 8 : Eu©»fM^ 
(C a 0 . 95 , Eu 0 . 05 ) io (POJ 6 C 1 z <Dn%ifct%;$Lm-tZ> 0 -?i?>h 
V - K 1 3 a <Dt> yVMcm^ bfhZ>fk%fc 1 1 fts HJfeM 3 

(Hi 3 1 5 6 ) 
m 6 ft. ^K^#6^«^5fef*©li»!l 3 1 7bm 5 6 <D#'(4^r^i- 0 

0 3 2ft. m^%^f*^m^^^tb6®S^JRO^*^»fc 

^©^ft^ti^feSo MMCft. 4 6 0nm»M5 o HI 3 4 ft, 

C I EMSt'feSo 03 5(t 0 3 4«^:b7tC I E^HT?$>6 0 03 6 
ft. Wtmk^%Vf&K x = 4 0 0 nmt«Lfctf©^^^ Wv^-f 
0-Cfc^o 03 7ft, t!jM»Ex = 4 6 0 nm-eiglfc^©^ 

h/v^-r0T?fe-5o 03 9ft, Mfe^fftfeSbteft^KJH-*^ h/v^i-0T?$> 

So 0 4 0 Aft. 3 6 (Dmmtm^yt^ 1 0 00 ffr-CfgUfg Lfc S EM ' 

W-e&3 0 0 4 0 B ft, 3 6 (DWtmkmikJtVf*: 5 
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0 0 0 LfcS EM?Itfc6 0 @4 0Ctt, H»[f3 6 <D^m\Mmt 
1 0 0 0 0^-e^bfdS EM?^tfc5o 
^6 





Ex=400nm 




Eu(D 




-fell 










■ait— I yv i r . 


X 


y 


Y (%) 


3*sjSE (%) 


Q (%) 


/-f->-f-£- /r- r f 0 w 


0. 01 


0. 333 


0. 614 


81. 0 


81. 7 


81.0 




0. 015 


0. 340 


0. 612 


87. 2 


87. 8 


87. 3 




0. 02 


0. 341 


0. 612 


95. 1 


95. 5 


94.9 


^3EM34 


0. 025 


0. 345 


0. 609 


97. 3 


97. 5 


96.9 




0. 03 


0. 349 


0. 608 


97. 7 


98. 1 


97.9 


^MM36 


0. 035 


0. 356 


0. 604 


100. 0 


100. 0 


100. 0 


^rMM37 


0. 04 


0. 356 


0. 604 


97. 9 


98. 4 


98. 5 


^M^ll38 


0. 045 


0. 363 


0. 600 


97. 4 


97. 7 


97.9 


^Ml?u39 


0. 05 


0. 367 


0. 598 


95. 4 


95. 8 


96. 2 




0. 07 


0. 378 


0. 590 


89. 0 


90. 1 


91.2 




0. 08 


0. 387 


0. 584 


89. 6 


91. 1 


92. 4 




0. 1 


0. 394 


0. 579 


87. 3 


89. 5 


91. 4 


^M1?[|43 


0. 12 


0. 405 


0. 571 


85. 5 


88. 1 


90.4 


^MM44 


0. 14 


0. 416 


0. 562 


84. 8 


88. 8 


91.5 


^M$U45 


0. 18 


0. 422 


0. 558 


84. 8 


89. 5 


92. 4 




A 1 O 

0. lo 


0. 4zh 


0. 556 


79. 9 


84. 3 


87. 0 




0. 2 


0. 430 


0. 552 


72.5 


76.5 


79. 5 


^lJfeM48 


0. 22 


0. 438 


0. 546 


71.7 


76.3 


79.5 


^HfeM49 


0. 24 


0. 442 


0. 543 


68.8 


73. 7 


77.0 


^5feM50 


0. 26 


0. 446 


0. 539 


61. 1 


66. 2 


69. 2 


«$J51 


0. 28 


0. 450 


0. 536 


57.7 


62.9 


66. 1 




0.3 


0. 449 


0. 537 


48. 3 


52.9 


55.4 


mmM5s 


0.4 


0. 462 


0. 526 


38.6 


43.4 


45.9 




0.5 


0. 471 


0. 519 


31.0 


35. 7 


38.0 




0. 6 


0. 476 


0. 514 


23.0 


26. 9 


28. 7 




0.7 


0. 482 


0. 508 


16.6 


20.2 


21.8 
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Ex = 4 6 Onm 




Eu© 




















Y (%) 


3»*E (%) 


Q (%) 


mmimi 


0. 01 


0. 334 


0. 623 


59.6 


57.4 


55. 0 




0. 015 


0. 339 


0. 620 


67.0 


64. 6 


62. 2 




0. 02 


0. 340 


0. 621 


81.5 


78.0 


75.0 




0. 025 


0. 343 


0.618 


83.2 


79.8 


77. 0 




0. 03 


0. 347 


0.616 


84. 3 


81.0 


78. 1 




0. 035 


0. 352 


0.614 


94. 1 


89.8 


86. 7 




0. 04 


0. 354 


0. 612 


91.2 


87.4 


84. 5 




0. 045 


0. 358 


0.610 


96. 3 


92.2 


89. 2 




0. 05 


0. 363 


0. 607 


96.6 


92. 7 


89.9 




0. 07 


0. 375 


0. 597 


97. 1 


94.0 


92. 0 




0. 08 


0. 380 


0. 593 


97. 7 


95. 0 


93. 0 




0. 1 


0. 390 


0. 586 


97.4 


95.4 


94. 2 




0. 12 


0. 400 


0. 578 


100.0 


98. 5 


97.9 




0. 14 


0. 408 


0. 571 


99.6 


99. 1 


98. 7 




0. 18 


0. 414 


0. 566 


99.4 


100.0 


.100.0 




0. 18 


0. 417 


0. 564 


95.2 


95.9 


96. 0 




0.2 


0. 424 


0. 559 


89. 3 


90.2 


90.8 




0. 22 


0. 430 


0. 555 


91. 5 


93.4 


94. 2 




0. 24 


0. 434 


0. 551 


87.0 


89. 1 


90. 1 




0. 26 


0. 438 


0. 547 


78.2 


81.0 


82. 1 


MMM51 


0. 28 


0. 441 


0. 545 


73.9 


77.0 


78.3 




0. 3 


0. 441 


0. 545 


61.4 


63.6 


64.6 


^»!l53 


0.4 


0. 453 


0. 535 


53.3 


56.3 


57. 7 




0. 5 


0. 460 


0. 529 


43.7 


46.9 


48.4 




0. 6 


0. 466 


0. 524 


33.6 


36.6 


37. 8 




0. 7 


0. 471 


0.518 


23.4 


26.5 


27.6 
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*1\ mfirft, Sr 3 N 2 . Si 3 N 4N Si0 2 , Eu 2 0 3 |ftMLfc 0 II 
Zrtb^tl 0 . 1-3. 0 u mfcffr^Ufco 3 1 75m 5 6 

Bff^<£>lfci-i&£ J; 5{^*§rfTofc 0 S r tf>— g|Sfi % E u ;ft,5£:ie> % 
K^ffc^ftft:^ -KSr (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) 

■ ±IS»:*^4bfc^. £ff^<Z)i&:*<£>S r 3 N 2 . S i 3 N 4 , Si0 2 . Eu 2 

MMfflS 5}^*3V^. mPc(DU^^C^ (^e/Ht) f3\ Sr 3 N 2 :Si 3 N 4 :- 
SiO,':Eu,0,^Sr :Si :O:Eu = 0. 97:2:2:0. 0 3 "Cfe 
£ 0 ^©M^b^^ftS £ 5 S r 3 N 2N S i 3 N 4n S i 0 2 , Eu 2 0 3 ^r 
3¥*U ^^TofCo HJfe0iJ 3 1 Jbm 5 6 }£ N fft , m(D^jVVG\Z-t£Z> £ 5 M N S 
r (i-x) Eu x S i 2 0 2 N 2 <£>S r iMt/E u Oia^Jt^»$*fc 0 *{C*3 
lt5Eu (Dia-a-^b » % EuO ^-/Wi; §r^i~ 0 

_Lfa^#^^m^U. T^^T#ffl^,4 1 ^ Ift*^Mi^At, Jftl 
5 0 0°CT:^5B#r H 1 % «£rfrofc 0 

&m&bbfrb(DmmB-)&fes Sr (1 „ a Eu x Si 2 0 2 N 2 (0<X<1) x»%> 

<5o 

»M 3 5 OiNi Olt% 5 t , ±M^P O & 

1 5. 311%, N^i o. lM:%^tvTl^c 0 O tNCDfiiJtiS*. O : N 
= 1:0. 6 6T&>5 0 

3 1 7bm 5 6 ^#6^^«5fe#:«s ^>fb* ^Sf*m<^i«£J3v\ 
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Jl, 2 9 O nm^fe4 9 O nmt1i<S)i2§tl§o 

e x = 4 o o n m-vmmm smm.5 6 (DWtmws%k%w-%:mm vt- a mmm 

3 l (DmMik^^JtW-^ x = 0 . 3 3 3, y = 0 . 6 1 .4 (D^B&M 

m^%&>*^-rz>o mmms 6(Dmmmmytm-i, feix=o. 3 5 6, ^ 

ly=0. 6 0 4 (D^-fef«^3fe-fe^^-rSo "fe^mil^^T, E u (DM 
Mitt, E u (DW&lt&m^ b W < £ , (^^J^ffi < & 9 , MM 

<£, BM^«TE-cvK 0 -3r % 4^^tt, Eu<z>K^Jfc£Jf^EW 
#^fci^ii^</^ x 3 6 <D ^ ^ fc, *?8b$sa5&&flK& 

o/c 0 £ bScEu^iai^b&Jf^UTVK i^^MST ETlK 0 

E x = 4 6 0 n m-T?«F!J 3 1M5 6 ^m^b^^ffc&JiJjS Lfc Q E x = 

4 6 0 nmte, J; < ^^5«^T?S>6 »:K^-C®J 
S^Tofc 0 ^Wii 3 1 <Dg£^<fb W^tt, felx = 0. 334s 
6iy = o. 6 2 3 <^Jtltfe«m^fe Wi-5 0 -feS^i-^VN-C, E u ^ 
Sa^b^if^ETV^ -fef|xftt^[Bl^, feiyH:T^}0^7hW< 0 
HJfeM 4 3 ©BBfcffc*&£bfc#rau -feMx = 0. 4 0 0, &ify = 0. 5 7 8©f 
^-feU^^^-fe^t-^o ^7t, Eu^ffil^it^il^E-CVK #Mr^}fc 
JWSiW < tK I*i»!l4 3 3&3WSd s * 1 feSi<>&ofc„ ££>KlEu 
(Dm&kk&M^^X^i WS^ISTLtVKo — Eu 
(Dia^b^rii^ LTV^ < £ v fex iz.M^WM < ft *> . ^Ufefcj 4 5(Db£fc, 

ffiTb-rvK,, mmm 3 2 71^ 5 1 i*v^te«^ijrav*?3&*s 
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F. S. S. S. No. (Fisher Sub Sieve Sizer' s No. ) t 5 ?gMMW£&\Z. 
<t Stt^fc 5 0 MMM 3 1 5 6 (DUmWrn-t, 10 0 °C<D t 8 5 %£JLL 
■TrfcSo 2 0 0°C(£>£#, 5 5°/oWtfcofc 0 

(Mmm 5 7 70) 

* 7 ft, ^P^fc^Sm^b^^OllJSM 5 7 7 0 <E>fcM&£?aH- 0 

J:S^^®^^-f-0-efe§ o M«ft, 4 0 0 nmSf©)feT^5o 
HI 4 2 ft, m^W3fef*W|£^fc^^tL§IE^ljR(7)^*(D^^ £ 
^<D»^i-glT?fc§ 0 ®£2Mlft, 4 6 0 nmIf©)fetfe5 o 04 3 14 

tC I EMitfeSo 04 4 ft, HI 4 3 UfcC I EM0tfc5 o 0 4 

5 ft, tittf»Ex = 4 0 0 nmtftltfctt©^^ h/V^ 
i-0-efc§ o 04 6ft. Mmtm&ytfc&E x = 4 6 0 n m-e®jg U7t b # 

F/^^H-0-T?&§ o 04 7 ft, ^{b^mTfc^^ftbfcM^^ 

^ h;v^-T0-efcSo 04 8ft, mmtm^kytfatDRM^^ h^^-rmx* 



WO 2004/039915 



PCT/JP2003/013157 



7 



E x = 4 0 0 nm 





E u 09 
IBiikb x 


( n m> 


-feSix 


■felly 


mmM5 7 


0.0 1 


5 5 8 


0 . 4 4 2 


0 . 5 4 9 


5 8 


0.0 2 


5 5 9 


0. 4 2 8 


0 . 5 4 6 


^MM 5 9 


0.03- 


5 5 9 


0 . 4 3 3 


0 . 5 4 3 


HJiM 6 0 


0.0 6 


5 6 5 


0 . 4 4 4 


0 . 5 3 6 


^Ji^u 6 i 


0.0 9 


5 6 6 


0 . 4 5 1 


0 . 5 3 0 


6 2 


0.12 


5 6 4 


0 . 4 5 6 


0 . 5 2 6 


llw6 3 


0 . 15 


5 6 6 


0 . 4 6 0 


0 . 5 2 4 


I^SSM 6 4 


0. 2 


5 6 7 


0. 4 6 4 


0. 5 2 2 


JilJfeM 6 5 


0. 3 


5 6 7 


0. 4 7 3 


0. 5 16 


g&fi&ffl 6 6 


0. 4 


5 7 0 


0. 4 8 5 


0. 5 0 6 


^&fe#!) 6 7 


0. 5 


5 8 0 


0. 4 9 9 


0. 4 9 4 


6 8 


0. 6 


5 7 2 


0. 5 0 2 


0. 4 9 2 


6 9 


0. 7 


5 7 4 


0. 5 0 0 


0. 4 9 4 


mmm i o 


0. 8 


5 7 2 


0. 4 9 7 


0 . 4 9 6 





E uoo 
SB^J* x 




Y (%) 


%jm& (%) 


Q (%) 


mmm 5 1 


0. 0 1 


99. 3 


9 9. 4 


9 8. 7 


9 8. 5 


mMM 5 8 


0. 0 2 


100. 0 


10 0. 0 


10 0. 0 


10 0. 0 


5 9 


0. 0 3 


94. 3 


9 4. 1 


9 4. 6 


9 5. 0 


MMffl 6 o 


0. 0 6 


7 6. 8 


7 6. 5 


7 8. 7 


7 9. 6 


mMm 6 1 


0. 0 9 


7 0. 0 


6 9. 5 


7 2. 7 


7 4. 1 


mMM 6 2 


0.12 


7 3. 1 


7 2. 7 


7 7. 2 


7 8. 8 


mmm 6 3 


0.15 


7 4. 0 


7 2. 9 


7 7. 2 


7 9. 0 


^MM 6 4 


0. 2 


7 9. 2 


7 7. 1 


8 1. 7 


8 3. 7 


mmm 6 5 


0. 3 


8 0. 2 


7 6. 6 


8 2. 0 


8 4. 3 


mMm 6 6 


0. 4 


7 1. 3 


6 7. 8 


7 6. 0 


7 9. 0 


m&m 6 7 


0. 5 


6 9. 4 


6 5.4 


7 6. 2 


7 9. 9 


IfefeM 6 8 


0. 6 


4 8. 7 


4 5. 1 


5 1. 7 


5 3. 9 


^MM 6 9 


0. 7 


4 9. 4 


4 5. 8 


5 1.9 


5 4.1 


m Mm 7 0 


0. 8 


2 8. 7 


2 6. 9 


3 0. 2 


3 1.4 
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m&&<DmffltM&M^xm&M 5 7 Jbm. 7 0 b7t t # „ 3S3W£. 

m&fe. Ca 3 N 2N S i 3 N 4 , Si0 2 , Eu 2 O 3 £^LfcL 0 Ztl^&m 

&&mMM sit mmtem£%&&m^xmnm 5 7 ^ i o ©Bfe^^^fr 

gfe^b^ft#:^®3ft*&Jffcte\ Ca (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) 1? 
fe§ 0 Ca©- IfPtt, Eu-Cftjfe&frl/CV^o tt*5it5Eu(Z)iB^J;kl^ Eu 

19. 5M&%, MH7. 5M4%^3;*l/-CV>;fc 0 O^N(Dfi4J;b», 0:N 
= 1:0. 9 0T?fc5 o 

*£@ri^ isi* i~8m mtfeofco 

2 9 0nm^e>5 2 0nm-caS<®S$*l/5o 
E x = 4 0 0 n mXMMM 5 7 7 0 (D&tmfcVo&ytfc&mig. Efc D HJSM 
5 8 <DWLm.4kW%k%:#fe. fi|x = 0 . 4 2 8. ftly = 0 . 5 4 6 ©Hiflfefeffi 
m^^^-t^o liM5 7©»«« &f|x = 0. 42 2, 

ly = 0. 5 4 9©fi«:fBHt5„ &&ftBUlci*5V^ Eu^IB 

E x = 4 6 0 n mXMMffl 5 7 7?/M 7 0 <DWtm{U&$kyt#%:mi& Efc 0 E x = 
4 6 0 nmte. HT-feSR^*-?"? J; < teb*L5 3 ttSt*^® 

SB^f ofc 0 ^rO^jP:, Hm^fl 6 5 &ffl x = 0 . 4 6 4. 

•fefS y = 0 . 5 2 4 (D^-feffi^^B^-fe^^-r 5o feM£*td*5V^-C % E u am 
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miMM 7 1 T^M 7 8) 

« 8 ttm\z&smmkfoMftfo<ommw 71M78 <D#tt£r^-r 0 

i5t°- ^aHE&e©*fl2*^j^t-g|T**>5o MjSB^M^. 40 0nmH60 nmift 

mMz£%&ft%}&<Dmk&^"rm~r*ibz>o m&%Mtz, e x = 4 o o nmx%> 

5 0 iI««Ex = 4 0 0 nmtliWctlOM^ 

h^Sr^i-H-e*>*„ Bfe&ffc#$bfe#&E x = 4 6 0 nm-efi^Lt 

i:#©3S3fc^^ h/v§r^t-0i?feSo HI 5 3 « N m&i^^.%W-(oW^i^tz. 



8 





E x = 4 0 0 nm 




E uCO 


(nm) 


x 






«M 7 1 


0.0 1 


4 9 5 


0. 0 9 0 


0. 4 5 8 


10 0. 3 


7 2 


0. 0 2 


4 9 6 


0. 10 1 


0. 4 8 5 


10 0. 0 


MMM 7 3 


0. 0 3 


4 9 7 


0. 116 


0. 5 0 7 


9 0. 1 


7 4 


0. 0 4 


4 9 8 


0. 113 


0. 5 0 4 


8 9. 2 


7 5 


0. 0 5 


4 9 9 


0. 13 2 


0. 5 2 1 


8 3. 6 


H»>J 7 6 


0. 1 


4 9 8 


0. 2 4 7 


0. 4 7 7 


2 2. 5 


H«J 7 7 


0. 15 


5 18 


0. 2 8 9 


0. 5 5 6 


8. 4 


mMm 7 8 


0. 2 


5 3 1 


0. 3 17 


0. 5 9 9 


5. 7 
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Eu<Z) 
IH^b x 


Y (%) 


3^ (%) 


Q (%) 


mmm 1 1 


0. 0 1 


9 0. 8 


9 6. 6 


9 6. 0 


mmm 7 2 


0. 0 2 


10 0. 0 


10 0. 0 


10 0. 0 


mmm 1 3 


0. 0 3 


10 2. 3 


9 6. 0 


9 6. 5 


mmm 7 4 


0. 0 4 


9 5. 7 


9 2. 1 


9 2. 6 


H»!l 7 5 


0. 0 5 


10 2. 9 


9 2. 9 


9 4. 1 


7 6 


0. 1 


5 4. 4 


4 2. 3 


4 5. 0 


7 7 


0. 15 


4 0. 3 


2 3. 7 


2 5. 5 


mmm i s 


0. 2 


2 7.7 


14. 2 


15. 3 





Ex=460nm 




E u<D 

m&kk x 


(nm) 




mmm 1 1 


0. 0 1 


4 9 5 


9 5.2 


mmm 7 2 


0. 0 2 


4 9 6 


10 0. 0 


mmm 1 3 


0. 0 3 


4 9 8 


9 4.2 


mmm 1 4 


0. 0 4 


4 9 8 


9 6. 7 


mmm 1 5 


0. 0 5 


4 9 9 


9 3. 3 


mmm 1 6 


0. 1 


5 0 0 


2 8. 2 


mmm 7 7 


0. 15 


5 0 4 


9. 1 


mmm 7 s 


0. 2 


5 3 6 


4. 0 



mmm7 175^7 8te. B a S i 2 0 2 N 2 : Eut^5„ 4 0 Onmif©! 

^m^v^t^ism 7 1^7 8 vtck%, mmm 7 2 &mm\z. ut, 

X*7F1T 0 4 6 0 n rnfcB(Dmi&%M&m^^XmMm 7 1 753§ 7 8 &m%$ Vfcb%^ 
mfflrfc. Ba 3 N 2 . S i 3 N 4 , Si0 2N E u 2 O 3 E7fc 0 ^thh<Dm 

Pc^mmm 3it mm^wm^m^m^xmmm 7 1 ibm. 7 8 am^Maik^ 

^^l£^f£03ll£|fijto, Ba (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) t? 
fe^o Ba(D— Eu-Cfim£;ft/-CV^ 0 ^(31*3 ft S E u OlB^h^, Eu 

HJfeM 7 2 <«^fc%ibfef£?> O t N £ frfemirZ) t % O # 

11. 311%, N^iO. 6Mr%^;fxTl^c 0 O i: N<DJt4J*te, Q:N 
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= 1:0. 9 4T?fe3o 

1 ~ 8 n m-Cfco fc 0 

HJftM 7 1 Tirig 7 8 <Dg^t^ibfef#cDMx^ h/i^M^ETc. 
^ 2 9 0 nm^M 8 0 n m J; 9 SSESffi^S* "tf 3A < $^6 0 

E x = 4 0 0 n mt^Ii 7 1 7 8 ©tSW)i6fr^ii bfc Q 11^ 
7 2<Dmmkm$t : fcfc^ em*. = 0. 10 1,fely = 0. 4 8 5©M« 
^^•feSr^r-f-So I»7 5©tiftM^*fi, feix = 0, 13 2, -feM 
y = 0. 5 2 1 (D^fe|g^^3 1 6-fe^^r-r5 0 #,g^^*5V^X> E u ©IB^ifc 
£r±t^LTVK£ N ^x^^IbJ}^ feHyfi_h^fRltc:->7 hLTV^<„ ^ 

mmm 7 5©ttmii<> ^^-3^ «m 7 

E x = 4 6 0 n m-C^JSM 7 1 Tbm 7 8 ©MYbW^frSriae Efc Q E x = 
4 6 0nm«, if -fe^3§3feSff-^T?J; < j&bfrS 5 ^^T?JS& 

Mi7 1M7 8 ©&&fc4&^fc#:©ffi£<KH4H: % a&Tjyg^fco 

fro MMM 7 1 Tbm. 7 8 <DU^m^ 10 0 °C<D £ H\ 9 0 %^±t?fe^ 0 2 
0 0°C(Dh^s 6 5%^_L-efco/c 0 

<mmm7 9 > 

Hlfe^l 7 9 ©B»ffe#&^te#%E x = 4 0 0 n m« Vfrb%<D 
&d£K*<9 h/l/%7F~tmX«-foZ> 0 @5 6fl »j7 9©tiffl$^|;Ex 
= 4 6 0 nmtiiLfct|©f^^ b/^^-TIH^feSo 05 711 HJfe 
M7 9^^^^f*(^®JiB^^^ h/V^-f-mXh^o KI5 8tt N H«!|7 
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(Dmmh^yt^ ioo o§TS^bfcsEM?it?fc5„ m 5 9 ^js 

Fll7 9 (D^^m^fef*^ 1 0 0 0 OmX-M&lstcS EM^ItfeSo 
Hifi#»l7 9^ CaSi 2 0 2 N 2 :Euffc6, 

J^teU Ca 3 N 2 . S i 3 N 4 . Si0 2N Eu 2 0 3 ^^Ufc 0 ^ 
^rtb^tbO. 1-3. 0 M m^»Ufc o Hlfe^J7 9tt, Tf3<£> 

C a 3 N 2 : 6. 0 1 g 
S i 3 N 4 : 5 . 9 9 g 
S i0 2 : 7. 3 6 g 
Eu 2 O 3 :0. 66g 

mmm7 9m^t, m^m^tm c^/vj*) e\ c a 3 n 2 •. s i 3 n 4 : 

S i 0 2 : E u 2 O a = 1 : 1 . 0 5:3. 0 2:0. 0 4 6tfo5 o 

S&l&J&te. C a S i 2 0 2 N 2 : Eutfe5„ 

HSfe^lJ 7 9 ©Hi{»f3fe#:©0^ N i: £ N ^A^O^ 

1 8. 811% N#l 7. lfi*%-^^tbTV^/c 0 O^N(Dlt*J;b«, O : N 
= 1:0. 9 4Xfo5o 

Ex = 4 0 0n mXmMM 7 9 (Dmmt^O^^W-^&M bfc Q |^»!J 7 9 (DM 

mtmnkytm-z, &m x = o . 434, y = 0 . 543 <Dnu&mm^% 

<H»!j8 0 : 3§^Se> 
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^IM79©CaSi 2 0 2 N 2 :Eui, C a 2 S i 5 N 8 : E u t s (Ca 0 . 93 

Eu 0 . 05, Mn 0 . 02 ) 10 (po 4 ) 6 ci 2 Mt5, mmm8o<D$&%mm 

Ml l<Z)feIII?r^t^@ ( J I S Z 8 l l 0) -rrfe^o 



MMM 8 0 (D^%mW l o#tt^r* 9 {c^-t- 0 

SI9 





If (mA) 


mm 

Vf (V) 


Radiometric (mW) 


Photometric (lm) 


Peak (nm) 




20 


3.4 


6. 2 


1.84 


464 













X 


y 


Tcp(K) 


Ra 


(lm/W) 


0. 356 


0. 368 


4690 


82.2 


27. 1 



MM 8 0 <D^%mW\-t, 3 6 0~4 3 0nm, 430~500nm N 500 — 7 
3 0 nmi^fc°-^tl^fc5i^^^ h/V£r^LTl^ 0 £ >9 JM^lft^te:, 
3 9 0~410nm x 455~475nm. 5 5 0~6 0 0nm|cBh^ft 

3fe^« N HJfeM7 9 (DC a S i 2 0 2 N 2 : E u t±M&%k^m^ C a 2 S i 5 N 
8 :Eu!iftoe,gM)|^ (C a 0 . 9 3, Eu 0 . 05 , Mn 0 . 02 ) 10 (P 

o 4 ) 6 ci 2 tit^ttgM^ ^ti^nmy£K°—?&M%^-rz> 0 

<^»!I8 1 : ^^»> 
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^fflv^^ t> ©-e*> d . 2 9 (D&ymw (H 1 ©« 

3f) fc*3V^T % «3 1 ©®t^#>3bfcf£ £ , CaSrSi 5 N S : Eut't 

-o^»u8 i (Dmytmm^mM^m-rt, 6 o nm^^^i 
<n»j8 2 : m%mm> 

•i-t£fc>-h, mMmS 2(Dm%^m^^X^ ^s^l 6iat, Ca 2 S i 5 
N 8 :Eu<D»f«, (C a 0 . 9 5 , Eu 0 . 05 ) 10 (P0 4 ) 6 C1 2 © 

©i£3fe#^^r$i±-£ <fc 9i-LTt) £v>©J3\ »J3 0^It^5 o 
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sit, mmm 8 3 ~ 8 7 « N ^mmzmzmmmm e ^§s# vt-mmm-eh 
mrnms 3 — 8 7) 

I6 3it MMM 8 3 8 7 «^fb«3fe#:£ E x = 4 0 0 n m^ajg U 

^»!j8 37^8 7 (Dm.m^^%w-<Dmu^^ b/v^-rm-efe 
So hi 6 6^ N mMms 3jbm8 7 (Dmmtm^ytPf(DRH^^^ h^^-rm 
-efc-So m 6 7 « N 8 3 ammYmmtw-^m s em?*t*5, 

@6 7A(t 1 0 0 0§«lfct©^^ H6 7BI1 5 0 0 0{$-eiiI£ 

TV^ 0 »J8 3{3 N B a o. 97 Eu„. 03 S i 2 0 2 N 2 -T?fc5 0 8 4 W\ 

B a o. 95 Eu 0 . 05 S i 2 0 2 N 2 -e$>5 0 HJfEM 8 5 {3, Ba 0 . 90 Eu 0 . 10 S i 
2 0 2 N 2 -T?fe5 0 ^Jfe#!l8 6« N Ba 0 . 86 Eu 0 . 16 Si ! O 2 N J tfc5, ^Ife 
M8 7il Ba 0 , 80 Eu 0 . 20 Si 2 O 2 N 2 t'fc5o 

&i\ WMfe, Ba 3 N 2 , Si 3 N 4N SiO z , Eu 2 0 3 <HMbfc 0 g01C 
Pelt, ^fh^fhO. 1-3. 0^m^#Ufc o 8 3 fi, JtlBia 

Ba :Eu=0. 9 7:0. 0 3T*fc5 o 
B a 3 N 2 : 5 . 6 0 g 
S i 3 N 4 •: 1 . 8 8 g 
S i 0 2 : 2. 3 1 g 
Eu 2 O s : 0. 2 1 g 
±%B$tA&WAVtc^ Ba 3 N 2 , S i 3 N 4N Si0 2 , Eu 2 0 3 ^ 

_kfBfb£4fo<fr?&£-U TV^-T^ffl^-C. Ift*^MtgAt, mi 

500^5^ m^n^tco 
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B a S i 2 0 2 N 2 : EutfcS, 

12. lfi*% N N^s. 9MM%^tbX^^ OiN©imii, O : N = 
1:0.7 4XfoZ> 0 

B a KttVXE u <£>^e/Wtfi. Ba :Eu = 0. 9 5:0. 0 5t^5 o 
B a 3 N 2 : 5. 4 8 g 
S i 3 N 4 : 1 . 9 1 g 
S i 0 2 : 2. 2 8 g 
E u 2 0 3 : 0 . 3 5 g 

iT\ Bai^UEu©^M, Ba :Eu=0. 90:0. lOtl)^ 
B a 3 N 2 : 5 . 1 8 g 
S i 3N4 : 1 . 9 7 g 
S i 0 2 : 2. 1 8 g 
Eu 2 O s : 0. 6 9 g 

Ba|u^LTEu©^Mbft Ba:Eu = 0. 85:0. 1 5t*5 0 
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B a 3 N 2 : 4. 8 7 g 
S i 3 N 4 : 2. 0 3 g 
S i0 2 : 2. 0 9 g 
E u 2 O a : 1. 0 3 g 

mMM 8 7», E u (DM&kt%:mb £ *7c % (DX& % 0 B a CO — ^ ^Eu KlS 

^tf, BaiC^UEuO^Htft, Ba:Eu = 0. 80:0. 2 0tl)5„ 
B a 3 N 2 : 4. 5 7 g 
S i 3 N 4 : 2. 1 0 g 
S i O a : 1 . 9 9 g 
Eu 2 0 3 : 1. 3 7 g 

m&m 8 3 ^ m0ki*x\ mmn&wkfr^ m^n^tc 0 
K&mt. m$ 1 ~ 5 » mtfcofc, 

ilOft Hffiftl 8 3 7?/^ 8 7 ©16SMftfe&3tefl:«rE x = 400n m^Ml® $ 
*1 0 







#.11 












(mol) 


X 


y 


(%) 


(%) 


(nm) 


mmm 8 3 


0. 03 


0. 106 


0. 471 


100.0 


100. 0 


496 


nm^i 8 4 


0. 05 


0. 121 


0. 481 


85.5 


83.9 


498 


8 5 


0. 10 


0. 247 


0.477 


45.2 


40. 1 


500 


mmm 8 6 


0. 15 


0. 289 


0. 556 


33.4 


22.8 


504 


*IM8 7 


0. 20 


0. 317 


0. 599 


23.0 


13.7 


536 



mums 37^8 7 <Dm&{Mb$k%&<DBmx"<* h^m^it a mmcdw 

JPn »J8 375M8 6 fi x 3 5 0 nmifi§«t H3 7 0nmi>&4 7 0 nm<£> 
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J£<Df£1b^ 2 9 0 nm^M 7 0 nm^ WaM^f)<03fc^i$j; < ^IKU 
SfriB^M i: LT, E x = 4 0 0 n imfifgcD^lfefeM 8 3 T^lg 8 7 <DW&.{k®> 

m^mmM vxmm^tio mmm s 3 ©if{»t^#:fi, &m x = 0 . 1 

0 6, £JSy = 0. 4 7 1, p = 4 9 6 nmOifefii:^ 

fe?rtt5o ^i^l 8 4 ii N -fei x = 0 . 121, fely=0. 4 8 1. lp = 

4 9 8 n m<Dm&M1&teft?fc&$:$i-rz> 0 MMM 8 5 tt N &ffl x = 0 . 2 4 7, 
fely = 0. 477, 1 p = 5 0 0 n m©jBtfefi*Sl6»!:^S3frfe^ : # w t*5o HJfe^J 8 

Z&ytmm&TF Lfc 0 J&*3, 8 4 8 7 « % 8 3 <D&ym&Rx*A 

i o o % i it, ^©*B*Mft-c*-t-„ 
ins, mmm 8 3 ^gg^^iftf^M^tt^i-o mm&&}^ 2 
5 °c©f«4- 1 0 0 % k-t-z>fa*mm-<*^-r 0 mmytrntz, e x = 4 0 0 n 

til 



urn 

CO 


(%) 


(%) 


25 


100.0 


100. 0 


50 


97.0 


97.4 


100 


88.8 


90. 2 


150 


79. 2 


81. 7 


200 


64.7 


68. 2 



£ ©i^ J; 9 . B^-fk4b^c3fcfr Sr 10 0 °C £ T*#m brt £ % . 8 8. 8 % £ , 
**-Cl*V^3te)Wft*:*WUXS3«3 N $ btC2 0 O^CttMLtfe 6 4. 7% 
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<mMm 8 8 : myt^m> 
mmm2 8<D^mm^^^x, mytfci 1 1 lt s usis 3©Bas i 2 o 

2 N 2 :Eu^ (Y, Gd) 3 (A 1 , Ga) 5 0 12 :Ce^ SrCaSi 5 
N 8 ; Eu^ (Ca 0 .93, Eu 0 .o5, Mn 0 . 02 ) 10 (P0 4 ) 6 C1 2 ^^ 

irmx&& 0 0 6 9 fi % 8 8 Jbm 9 0 (D^^gco-fe^jM^ (-> ^ 1/— 

a >-) ^r^i-IU^feSo gfUJfeM 8 8 O^^SS^ 4 0 0 0 — 50 

0 0K^£>^TV^ o 
^feM8 8 (DmXmmKte, »J8 3CBaSi 2 0 2 N 2 : Rut, (C a 

o. g3 , Eu 0 . 05 , Mn 0 . 02 ) 10 (P0 4 ) 6 Cl 2 i, (Y, Gd) a (A 1 , 

Ga) 5 0 12 :Cei, S r CaS i ,N, : Eu^ftitS^ ^ffi^bte:. 

ffV\ BFf^^fefcfi^-f So MMM8 3 OB a S i 2 0 2 N 2 : Eutt, 4 7 
0nm~5 3 0nml^t:Wll^ o (Ca 0 .9 3 , Eu 0 . 05 , Mn 
0.02) 10 (POJ aCljtt, 4 4 0~5 0 0nml:|*t^SMt5 o 

(Y, Gd) 3 (Al, Ga) 5 0 12 :Celt 5 0 0-6 5 0 nmf^k- 
^feft£r^i-§ 0 SrCaS i 5 N 8 : Eufi, 5 8 0nm~7 3 0nm|^| 

8 8 (D^ytmrn <DS$&Rx$ffi&m^ ^ ^ » 1^—5/ 3 ^trfe «9 N m^M^t 

fiirUT. E X = 4 0 0nm©ii»i^t N (C a 0 . 93 , Eu 0 . 05 , M 
n 0 .o 2 ) 10 (P0 4 ) 6 Cl 2 t, (Y, Gd) 3 (Al, Ga) 5 0 12 :Ce£ 
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1 2 







(Ex 


=400nm) 








feffli x 


feH y 








0.356 


0.371 


4693 


100 




0.363 


0.365 


4449 


81.5 













Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




76.0 


74.7 


90.9 


92.8 


60.2 


69.9 


82.0 


78.9 




88.2 


94.6 


89.3 


84.6 


85.9 


92.0 


86.2 


84.8 









R8 


R9 


R10 


R11 


R12 


R13 


R14 


R15 




58.3 


-1.9 


71.8 


52.2 


41.9 


79.8 


96.4 


70.1 




88.1 


96.1 


75.7 


89.9 


75.3 


92.4 


91.3 


92.4 



400 nmmm^m^m^^xvmm^tifcmytmt, mmms 3 ©b a s i 

2 0 2 N 2 :Euftflto^i^ifiC % (Ca 0 . 93 , E u 0 . 05 , Mn„. 0 
2) io (P0 4 ) 6 Cl 2 |j:t^fcfMW^ (Y, Gd) 3 (Al, G 
a) 6 O a2 : C e tttfi^tfgMtit^ S r CaS i 5 N B : Eutttgft 

d s *e#5 0 i t/Ttefe^^it-ea, w&m&$m& (Ra) 

(Ra) 35S8 8. I mtbT&M-^fo-ofCo ^th X \) ftfettasgfeU* *VCV>5„ 
£fc, (R1-R15) tt % BIJ^TOfeltlfett^^i^^ 

(R9) ^9 6. It, fffeT^-efcofc, ^©#»rfefF«C (R9) fi N 

o % t ufc t # (D^^g^i- 0 
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»I8 9RTfi9 0<D&%mmt*> mt&%Mfomy£V—?WimS4 6 0nm© 

fit. ^2 9^^g(d^V^T, tbtef#l 1 iLTKTO^fcMtffiLA: 
SfeS6«2 9ilB|«ti^^« (3£3=Wtofctt. HI) „ 070}^ » 

-So 

ciuim 8 9 r& 9 o ©3S3fc3fe«fc33 »t s ^ytm 

5 HJfeM 8 9 3tt* 9 0 ©B^Sttffl V ^ § ^bfcft: 1 1 H N HJfe^tJ 8 

3(Dmmtmmyti^t, (y, g<d 3 (ai, g s ) 5 o 12 ; ce?i^ 

YAGf^t, Ca S r S i 5 N 8 : Eu^^JlStW^i, JtUS 

a S i 2 0 2 N 2 : Eutt, 4 7 0 nm~5 3 0 nm«lf-^jS5Srft5„ 
(Y, Gd) 3 (A 1 , Ga) 5 0 12 :Cef4 N 5 O 0~6 5 0 nmi^t'- 
^fett^^l-So SrCaS i 5 N 8 : Eull 5 8 0 nm~7 3 OnmHB 

&&&tbz>i?&j!k2&cm : ¥-i o&z&yti-Zo mnms 9r^9 o©^gt^i* 
. mytm^-i o (d%<d— m&s&irZo s&tm^i 0©*©— mtitytfc 

(^8609 8 9 9 0 »^7fe|gg(Z>#'|4) 
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r. Lfc^Sftfcl 8 9 9 0 ©3S3fc$lfll©4W£R.tJ*Sl'fettH:. f ^ » V a 

*>tL5o ftt&$f2<£>3Bfe^gi LT, Ex = 4 6 0nm©jafi3felK&fliVvC. 
(Y, Gd) 3 (Al, Ga) 5 0 12 :Cet*iV^ 0 Iljfcfcl 8 9 28tO< 

9 ot±, v—pm&m—vm&vz&ytx^? h/Kc&5 0 



1 3 





mH¥f& (Ex=460nm) 




feffl x 


feS y 


fe;SJS (K) 






0.356 


0.371 


4693 


100 


HS£#J89<DJ§ftiM 


0.352 


0.358 


4773 


86.1 




0.356 


0.360 


4643 


81.8 












Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




76.0 


74.7 


90.9 


92.8 


60.2 


69.9 


82.0 


78.9 




84.5 


93.9 


92.3 


85.2 


72.4 


86.5 


91.3 


77.5 


H»j90<Z>f§3fe^B 


83.1 


93.5 


86.0 


79.9 


96.0 


88.0 


83.2 


96.6 









R8 


R9 


R10 


R11 


R12 


R13 


R14 


R15 




58.3 


-1.9 


71.8 


52.2 


41.9 


79.8 


96.4 


70.1 




77.1 


70.7 


87.0 


73.8 


63.1 


97.9 


92.4 


88.0 




81.5 


94.1 


70.5 


81.3 


65.0 


90.8 


89.2 


88.3 



3©B a S i 2 0 2 N 2 : EuttfM^iMiits (Y, Gd) 
3 (A 1 , G a) 5 0 12 : C e t&^frb&fc&£k&i$\Z.* S r C a S i 5 N 8 : 

9 0©^«, ^iUe»^^fo ®^«U-4 6 0 

spJ^afc-fefMBSfe (Ra) ^7 6. 0T?J>ofc^ iIi8 9M'9 0lI#5 
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&&&fflemmiz* w-ma&mmwt (Ra) ^8 4. smpss. it, m&x 

~R15) te, (5^T(D-fe^T^-fe't4^|f$tb-CV^§ 0 Kfc, 

•Tfi&^Tfe^g^, #£fe$g£i¥Mfc (R9) 9t^5©i^U 

M 8 9 9 0 ^^-fefNffi^C (R 9 ) ^70. 7i 

94. m®xg,m-x*ib'ofc 0 z<D9ft&m&ffiWjk (R9) itwt^mm 

cDMv^&cD&mxhz> 0 W^^it^i o o%t isfek 

<»9 1 : m%MW:> 

(Y, Gd) 3 (Al, Ga) 5 0 12 :Ceti$tl§YAGf 
C a S r S i 5 N 8 : E u X^^mWilk^fok , £?J§^Lfc^ 

&o ^com^hit, m±$&l~fZ^k&X'%Z> 0 Ex = 4 5 7nm©M» 

bOft-SrEfcflKU BFf^^M^-r§ 0 «8 3©Ba 

S i 2 0 2 N 2 :Euii, 4 7 0 nm~5 3 0 n mfC^Bfc ^^^^^-f-§ 0 
(Y, Gd) 3 (Al, Ga) 5 0 12 :Ceit 5 0 0~6 5 0 nm[»- 
^&S^i-^)o SrCaSi 5 N 8 :Eutt, 5 8 0nm~7 3 0nml^ 
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©^tftlrft5 0 itbfeco^^l O^b^W-fe^^v f^HK© 



(i^tM 9 1 (Dm%m.U(omm 

SI 4 





mft¥f'B. (Ex=457nm) 






ms. 


mm 






fen 


feSl 








If(mA) 


Vf(V) 




(item) 




X 


y 


Jg(K) 










(mW) 


(Im) 


JKnm) 








(Im/W) 




20 


3.38 


6.3 


1.69 


453 


0.334 


0.340 


5443 


25.0 





TOjJlfeilMffiifc 








Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




92.7 


96.6 


94.8 


90.5 


93.8 


95.7 


91.6 


89.8 









R8 


R9 


R10 


R11 


R12 


R13 


R14 




89.0 


83.0 


88.7 


96.4 


81.0 


96.8 


94.4 



457 nmmm<Dmytm^x vmmtstifz.mftmz. mmms 3©Basi 

2 0 2 N 2 : BnnWm^bm^mm^ (Y, Gd) 3 (Al, Ga) 5 Oj 
2 : C e }-±m&fabMfc&%kffl$te.. S r C a S i 5 N 8 : Euiit»b*fe 

91© efe^^^gf*. 7 >7°<%m& 2 5. 01 m/W^a^Tf*V^^#tt 
Sr^i-o »I9 lCl5eM«t!i^ ¥^)^fF« (Ra) a* 9 2. 
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C (R1-R15) 15 i^T©M-eSfett^^f $ tit V ^ „ 3Ef^ 
WJ9 1 I^S^MItft, ^JfeStfefWIfc (R9) 2)58 3. Ofc N & 

<»J9 2 : ^3fe^S> 

»m 9 2 ©^^gs^fflv^Mf* 1 1 j*. »m 8 3 <Dmm&m i ik%w- 1 . 

(Y, Gd) 3 (Al, Ga) 5 0 12 :Ce-e*$tl5YAGf)fe#:^ CaS 
r S i 5 N 8 : EuT'i^SlttWh *M&Vtz.$k%ifal 1 ^fflV^ 0 

^^^^VX fjf£©i*tI^ft5o H3feM8 3<7)B a S i 2 O z N 2 : Eu 
J3\ 4 7 0nm~5 3 0 nml^t^»tt5o (Y, Gd) 3 (A 1 , 
Ga) 5 0 12 :Cett, 5 0 0-6 5 0 nml^tf-^tl^f tSo SrC 
a S i 5 N 8 : Eute N 5 8 0 nm~7 3 0 nmtH)l£t"^ftft§rf f§„ 

<D&ytm.&&^rtz> 0 o^&©*fe)ti, mm^i 
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mi 5 





mttt^ (Ex= 


463nm) 




















mm 


mm 




fell 










If(mA) 


Vf(V) 








X 


y 


g(K) 










(mW) 


(lm) 


l(nm) 








(Im/W) 




20 


3.28 


5.4 


1.397 


460 


0.327 


0.334 


5751 


21.3 









mm 




Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




84.9 


90.9 


86.3 


81.6 


83.2 


88.1 


82.2 


81.4 









R8 


R9 


R10 


R11 


R12 


R13 


R14 


mMM92<D&$tmw 


85.8 


91.0 


69.9 


88.0 


70.7 


88.9 


89.6 



4 6 3 nmM&fDmytm^X "9 MhB. £ thfc^^tm^ H«<{8 3 <DB a S i 
z 0 2 N 2 :Euttf»fctfe^Ifc (Y, Gd) 3 (A 1 , Ga) z O 1 
2 : C e ltm&frbM^&^m&\^ S r C a S i 5 N 8 : Euiitgfe^^fe 

&&7Fir 0 ^fc, Mn£a^Mi-4 6 3 nm^#<z>^ti^^Bv\ W^ci^fe-r^ 

9 2© S^^ggff fi N 9 21. 31 m/Wii|V^|tt^t, 

^9 21^5e&^SjfeSE«, Wfftl (Ra) #8 4. 9b, M 

(ri-ris) « N {s^T^-fem-e^-fett^^^tbTv^,, mz % mmm 
9 2 &&m?&y£mw.fe, mmM&wmm (r 9) #91. 0 »ti 
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<mmm9 3 : m%i%m> 

mmm 9 3 <Dmymm-±, mmm 3 o (D^^mutmm^^ -y^z^^om 

■*-r-y~7l 6\a±, BaSi 2 0 2 N 2 :EuOil«», (Y, G 
d) 3 (Al, Ga) 6 0 12 :Ce©f)i&#:h B a 2 S i 5 N 8 : Eu©ltt 

12Wt (Ca 0 . 95 , Eu 0 . 05 ) 10 (P0 4 ) 6 C 1 2 <D$kftm^1ZtlX^ 

^ty/l 6^-^r£-^T, v>>yMJ-Kl3 aco^^^rt^ 
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5o 
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96 
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If jft co H 

1. Be, Mg, Ca, Sr. Ba, Z n jB*ki&5#3&>k»tf;ft/54>;fc < £ 
lS^Jt-e*>50 1 I^jc^i:, C, Si, G e, Sn, Ti, Zr, Hf 

2. f&f2^I ISStc*W: n Ca, Sr. Ba, Z n^&^Si^&lfStlSB 
a M^tt51t£il±Tfc^ 

itufBii I V^tTU^te, C, Si, Ge, Sn. Ti, Zr, Hf^&^Sf^ 
S i ZMfct-t-Z lTOLk^fe «9 , 

I 1^75^ : suf2R= 1 : 0. O05M1 : 0. 1 5T»fc5i t^#ttt5 

4. tfj|B^^^3fef*», IM^O^Nir^r^-, ROiRNWfiltt:^ 
0©imu Ntf*o. 2~2. li?fe5w££#!iit£^5m^<£>iSffll~3<£> 

5 . |S^L x M Y O z N ( (2/3) X+ (4/3) Y- (2/3) Z) ' R 

(Lte, Be, Mg, Ca, Sr, Ba, Z n ftSS^kStftbS^fc < t 
t)lS^±T^5H It7ci^tfe5 0 Mtt, C. Si, Ge. Sn. Ti. Z 
r, Hf^t*»^Iim5^< I VSot*T?*>-6 0 

OJ3:, BteS5cif?-e*>5o Nfi, S[*5c*T*fcS 0 Rf»±^7n^^S>^§K^iJ 
-C&So 0. 5<X<1. 5. 1. 5<Y<2. 5. 1..5<Z<2. 5 

6 . KS;L x MyQ T 0 2 N ( (2/3) X + (4/3) Y + T- (2/3) Z) R 

(LWU Be, Mg, Ca, Sr, Ba, Zn^b*5^bltf^5^*< i 
%lttW±T^5f I iSSlt^So M», C, Si, Ge, Sn, Ti, Z 
r, Hf ^fe^5i^feI^5^M< £ felS^±tfe5f I V^^-efe^o 
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Qf3\ B. Al, Ga, I n^e>/«C5^P>l«ftl5'>*< 1 1 

HI I I$i5n*T?fc3 0 Ote N m*5c^-T?fe5 0 Ntt % »7u*-t?fc6o Rf» 

±S^*^fej&*jK?g5W-T?*>S 0 0. 5<X<1. 5, 1. 5<Y<2. 5, 0 

<t<o. 5, i. 5<z<2. 5-T?fe& 0 ) ^m^tb^mmtm^Pfo 

7. ffffELte, Ca N Sr N B a N Z n^b&3l£fr>b31fc£*b5B a Sri&^fc 
t5'M<tt)ll£Jl±^5lI I^7C*-efe«9> 

Mtt % C, Si, Ge, Sn N Ti, Zr, Hf ^fejfcS^fcllfiiSS i 

8. tfrfBX, fulBY, tfrlBZf*, X=l. Y= 2, Z = 2T&5i ££r#tt£ 
2, 3, 4, 93tt51 0(^5 ^©V^-ftt^l-oHHB^fc©^^^ f^-T Kf3fe 

fro 

12. f&lBRWu 5 0lt%£t±^E u "T?*>5i t i t58t*©«IB 9 

13. Ituffilti^jRte, ^©7 0a*%£Jl±iSEu-e*>5ifcSr#»i-f-S8il 
ifr(omm l~i l © 5 *>0>wf fta* 1 oteBBJtt©MtfM&^3tefe 

1 4. tufBM^^frfis 4 9 0 nmKT«t^^tS5rtt5aig 

*s*>S*3te^^ h^ftSi £^#m£^5fif^©|SBl~l 3® 5 ^©vs 

1 5 . mmkmms^mt, Baisi^Eui: ^^fj: t> N 3 e 0 t^m 
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t ^Mtir^mMcomm i~i3©5 %<D^-mfai o^iB^oms^^ 

1 7 . BulB^fkW^^B a i: S i h E u t &*&AjX»te X) , Wiflrfe^kifi 

f5H 1 ~ 1 5 <D 5 fecov^-f tlt>> 1 ofcfB*(7)^{k#;^f*o 
1 8 . MBWtmh^ftmZ, 5 0 0 n m©*J: V h 3 7 0 nixiCO^ J: t> !£ 

1 9 . mmmmtm-MytrntB a ts i tBut &^Asx*% v % , 3 5 0 n m 

ftis 1 ~ 1 7 © 5 -^cov v-r ^ 1 ^^mM^mmtm^itw-o 

2 0 . mmmwi^%mt, <t% 2s^±©b e % m g , c a % s r 

21. mmmmimmytm-i. sr tc a tt^^ sricai©^ 

/Vtb{*. Sr :Ca = 6 : 4 7^9 : 1 X*&>% Z. t %#^-f-3ii5fccOf&ffi 1 ~ 

2 o co 5 vf fra* 1 O^fEftcO^^fbi^^f^o 

2 2. MIB^'fti^^^^fi. SriBa^flT^^ SrtBai©^ 
/Wfctt. Sr :Ba = 6 : 4^9 : 1 "e&5 £ £ ^WHt-f-^^fDmm 1 ~ 

2 o co 5 ^covvrt^ i ofcfamcom^k^)'M^f*o 

2 3 . StflBBE^I&^Stefl^ CaiBai: %^[VX$3 ij N CatBai CO^E- 
/Mfcf3\ Ca : Ba = 6 : 4M9 : 1 £ £ •i-&ffiJk<Dmm 1 ~ 

2 0 CO 5 *>©lvf*u5» 1 otlEtOttW^o 

2 4 . it^cof&H i ~ 2 3 co 5 vcov^-r ^ i ^\^M<Dm.m\M ! m%m^ 



WO 2004/039915 PCT/JP2003/013157 

99 

^'jROitt, 

(tfrtam 1 1 Mim t mwmsm r t ©i-^i) : (tutaM^j r = i : 

0. 001M1 : O. 8co^E-^hT?*^tL5^^^#|i:i:i-'5if^OffiH2 4 
2 6. L^Iftfe (Lte. Be s Mg, Ca, Sr, Ba, Zn/^fc&£l^ 
(M^ C, Si, Ge, Sn. Ti, Zr, H f ^fc^Slf^bltmS^^ 

27. ittffBUl I^7C^(*. Ca, Sr. Ba, Z n fl* fclfmS 
B a^r^^-rs^^< 

itufail I V^TcHtte, C N Si. Ge, Sn, Ti, Zr. Hf^fe^Si^ 
b3SfSti5S i&&mkTZ'J>te< th 1 TOLL-CM . 

Mm%r±m7umte, e u & ! &mt'tz'j>te < t & i @£ll-i?& d % 
wmwm •■ tt-mRcomitmwM= i = o. o o 57^1 : 0. 1 5<Dm®^n 

2 8. lifl12R©S^tt&K:ft;t"T\ ^B<te. MIBR^^^i^^ R<Z)^ 
2 9. Miami ©XijlM&V NT, £bKlQ (Q«, B, Al, Ga, In^^, 

^}^m^-t^^t^wmt'r^m^com&2 6-2 8©?^cDvvf^io{e:fB 
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30. mm^KDnm^^x, swbl©^^ mmM<Dm^m, b&ibmcd 

mi\M<D^;vmt, 0 . 5 < L <£>^«3< 1 . 5 . 0 . 2 5 <M©Itt< 1 '. 
7 5, 2. 2 5<M©i{kfe<3. 7 5 <D^mMz.Wtfei$fh& CL t %W%kt-tZ> 

m^comm 2 6 ism. 29©? ^><dv^^^ 1 o^iBico^^^#:(DS3t^ 

31. mm~L(Dm^h^h^^mm-^^£< m-t, R^m^Ri^Rco 

2 6 ~ 3 0 <D 5 *>©V>i*tt^ 1 ofcfE^^^^#»^f*®^iit^o 

3 2 . ft^fSIH 2 6 Jbm. 3 1 ©5 ^©V^T ft^ 1 outage 0^{t^§bfe#: 

3 3 . a^Et^ l»ta«^ b^o/>% < i: fe— ^^r^S^-T fcgbte 

34. mm^hnu%<Dmm.^nm^%m^^^mm^mb, 

3 5 . mmmmhmmytmt, m^mm 1-25 jt^©^ 32©^ 
(D\,^-rtLfr 1 -D^mm^^&^^yti^xh^m^comm 3 3 mm^ytmUo 

37. Mi5®^5te^{*. mftm*xh%zk%t$mt-tz>m?k<Dmm3 3-3 

6©5 %<£>Vvf ft#> 1 o^|Bifec7>|§^^g 0 

3 s . iu!E^Sf^o3BfejBte, 1 n §r#ti> mm^mw-^^- 5 ^ t ^« 
t -rztm^mm 3 7 fcia^co^^g 0 

3 9. ttmmftVft L-r, tufB^^«7fe^^*^V^ft§m2^^7fe#: 
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41. HufE^^g^. ttEM^ii^feo^©- wmmmtmigytitfr 

42. tfrtaB^g^ BfiiaiSi^m^i-^^fc: 0 — ^fcR/^b. ffjisgis 
S*-e©, *IW©»^*^5riSr«N»t*rs»^©«fiBB3 9^4 l co 5 

H4 2Kl|aft©^3fc^«o 

4 4. ft&flB3B3te36*W\ 4>&< 430 — 500nnu 500~730n 

mKil£i±©553te^— ^»£*ds*>6^^^ h/^S:^ri-SW^©*SIS3 9-4 

3 © 5 fe©V^-f 1 0{31fS«©^^B 0 

4 5 . tfStiM&fcVo&ftft&B atSit 

iufS3§3fe|£fite:. 360 — 485nm, 485 — 548nm, 5 4 8~730 

f&H 3 1-3 5(7)5 *>©V vf *L#> 1 OfcSSfttfJSS^fio 

S&lB^3te^fi^x 3 6 0 — 4 8 5 nm, 48 5~58 4nmClKi:«t: t 
— ^«ES*$*>53&3fc^^ h/l-Sr^ri-51t^©t5ffl3 1 — 3 5©H©V^H)&» 

4 7 . fdEBfe^^^^B a tS i t «r&3^ 
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8flf3fc©f£ffl 3 1 ~ 3 5 CO 5 *><£>Vvf *UJ&> 1 OfcfB$t<£>3§3feSfi: 0 
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miEmcomMcDmm [2004^3^310 01. 03. 04) m^mBm^mimm 
mmm^omm 1—47 itm y Tif ztitz ■, mtd&it&ovsm 48-95 fr&mztitz 

o C7H) ] 



4 8. (ii^H) Be. Mg, Ca, Sr. Ba, Zn^b^S^bliitiS 
4>&< t% lW&L±.t*ibZ>M I im^mt, C. Si, Ge. Sn s Ti. Zr. 

h f frbtesmfabmt&iz&teK t bim£u=*3b&& 1 v^tgsi jesg^j 

4 9. (ilflJJ) Be. Mg. Ca, Sr. Ba. Z nfrbte&ffifahM&tlZ 

k*>im&.±.i?S>Zm imyumt, C. Si. Ge. Sn. T i. Zr, 
II f *>6'fcSP^P>ariHS^«:< k %» lWBUiTrfcSg! I VM5£ffti:. iffiiSS] 

5 0. GgflD) HUlBffll I$I5g*». Ca. Sr. Ba. Z n^bfr£l¥^b 

B a Sr&gf £ 1 m&.±X~ X) . 
StilEi! I V$OT3?f C. Si. Ge. Sn. Ti. Zr. Hf 
ibM^bSS i Mif5it»±"efe^ 

5 1 . <«o ^TO^iR^^#*«. ffiiam 1 1 m^m^M lt. 

"C*. ifrlBH I I ^553^ : ffiiER =1:0. 0 05JJH : 0. 15tl)5i^ 
MMIttiK OOlKi^U N^o. 2 — 2. l*x?JfcS^t^4#ffi^i-5SINt<D*S 

14 8 3Ui 4 9 fc1Etfc©»£fl3|&Sbfefk, 

5 3 . (MO — ^L x MyO z N ( (2/3) x+ (4/3) Y _ (2/3) z) : R 
(Lfi. Be. Mg. Ca. Sr. Ba. Z n#>&fc5#a»fca^h/<5£J»fe< t 
%imSX±-?&5%il I^7c3ffT?fc5„ Mit, C. Si. Ge. Sn. T i . Z 
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TfcSo 0. 5<X<1. 5, 1. 5<Y<2. 5, 1. 5<Z<2. 5T?*> 

5 4. (illifrP) #$3&L x M Y Q T O z N ( ( 2 /3) x+ (4/3) y+t- (2/3) z) : R 
(LHU Be, Mg, Ca, Sr, Ba, Z n^fc^5l¥*>6>i®^5^^ < £: 
% IfiH7c3RT*>So C, Si, Ge, Sn, Ti, Z 

r, Hf fabt£Z>mfrtom&*i%'j>t£< ti> i*eu:-e*>£jfci vase*-?**. 

Qf3, B, Al, Ga, I n^b45»i»ba«!ti5'>4< t^lSfitl-efeS 
IB I I I«l5c3ffTf&So Otes Sft*5c*t?Jfe5, N{±, l*7ciT^5 0 Rte# 
±^5c3K#»&fc5IKffiKHT?fc5o °- 6<X<1. 5, 1. 5<Y<2. 5, 0 
<T<0. 5, 1. 5<Z<2. ) ^SfrSSfe&te'&S&tefo 

5 5. (jgftl) mjfBLte, Ca, Sr. Ba, Z n^B^SIf^blff^B 

a te^mti-zoteK t tnwcfcsi 1 1 Sfcrc3re*> 9 > 

Mf±, C, Si, Ge, Sn, Ti, Zr, Hf ^b^S^^lll^SS i 

5 6. (igap) fuiax, HljIby, ioazte, x=i, y= 2, z = 2-^fesr 

5 7 . (iijp) fltrlBS&Mbtt&ftfef^ '>ft < £ t>— *P*«*&*t?*> * 

5 8. Ggao iwrSBife&^aeafeteteSsv^ 5 om^%^i^ftuiB^-e^ 

5f*3^cDfaH5 7 iclQftOK9K^4bmM^ 

5 9. GiM AtrlBHAa^ ^SO*»Srj§oi fc«r*H*fc**-3l»3ft 

5 3 Xtt 5 4 mSBtt<50^-^i^-^ h 7^ Ff3fe^ 0 

6 0. (igftj) b&IBR f4, 5 Oti%^±^E uT'feSi t?r#ti:t-5fS* 
<£>$SB 4 8, 4 9, 5 3 mf- 5405 IbOWffta* 1 oteiB«©8Bgfl^&3fefo 

6 1 . (ii*p) s&iBpatiSM r f±, ^-©70 mfi%^_b^s e u -ca> sri* #m 

£i-$8j|jfc<E>*£ffl4 8, 4 9, 5 3&XJ?5 4<D 5 *>^V>i*ttd=» 1 ofcfB^OgfeS 
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62. («!> mmmmtm^m±, a 9 onmKT^f-^t^f 

6 3 . (tWk) mmmmit%fmitm±, BatSitEnt ^A/Trft X) , 3 

6 oTbm 4 8 o nrn.\z^%\f^^u^m^^mm^t^(o^^ i om^^ 
k%i$mk-tz>m$:<Dmm4 s. 49, 5 3&iK5 4<D5*>©^-r*i^i 

M&fozmytx^-? h^z^ir 3^ i^#^ii-5i»^©^ig4 8, 49, 53 
6 5 . (ig^jp) mmmmt^m^m-iB a ^ s i t e u t £r^A,-e& 19 N 

6 6 . M%d,mmt$)igftm^ 5 0 0 nmO^J: H3 7 0 nmO^i 

^cfc9 3t<®M$^5ii^#ati-5W^ffiffl4 8, 4 9. 5 3RX?5 4<D 

6 7 . (j&iiB) wmmmtm^m-iB zts i tKut A,-eft ^ 35 

0nmySim<D^y)h4 6 0 n migfg©^ 54K w h Mi r« 

W3ft^H48, 4 9, 5 3S:t>*5 4^5%<DV^^lO^|B«6^>M'fb^ 

6 8 . (&) ms^^^m^ 'j>?£< tt>2 msx±<D b e s m g N c 

a. Sr. Ba, Z ri^k^Si^kSltmSfo^fg I 1 $57G*^bTV^ ' 
b&W&b-t 5f»3fc<£>i&ffl4 8, 4 9. 5 3$.t>*5 4<59 5feOV^^lo^|B 

6 9 . («]) Bu|Ei^b«;fc#^ SrtCa^fLTfc9, SriC 
a <t tf^evMfcte, Sr :Ca = 6 : 47^9 : IT~&Z> X £ ■&Wmb-fZ>m^<D 
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mm 4 8, 49, 53 r.u 54<D?h <p wr*u8> i o^m<Dmmtm^m 0 

7 O . (agftl> mBmmtQo&ytfett. Sr k&ak*m bT£5 ►) , SriB 

ai^/WMs Sr : Ba = 6 : 4 75M9 : 1 £ %W$Lk i-<5W#09 

fgffl 4 8, 4 9, 5 3 &t>* 54©H®V ^~ffcfr 1 ofCfEi$4«^fb$|>i^^ 0 

7 1 . (jiAP) B&fB^^^^^fi, CaiBat^f Lt*3 D , Ca^B 

aiOTA'lttt, Ca:Ba = 6: 4 7*^9 : ltfeS i £ trWItfc t i-*Sf*<^> 

$£H 4 8, 4 9, 5 3 S-D^ 54©5^ © V vf 1 ofc^OBft^fctf^ftfc, 

7 2. GiflU) |f3^(Dfg|S4 8, 4 9, 5 3&tF 5 4 <£> 5 "kOVvffrL^ 1 ofc 

0. 001M1 :0. 8C9^/H±;T^$tt5ii:^ii#^^i-5lt*^ffl4 8, 

49, 53 m*s 4 ^ 5 %<^v^h^^ i -oizmm<Dmmt^^ a 

7 4. (iii^JP) L©tffi (LfS, Be, Mg, Ca, Sr, Ba, Zn^£> 
M;4^ (M?±, C, Si, Ge, Sn, Ti, Zr, H f ^£>&5g£^kgEf:f;H 

7 5. Giflfl) t&IE^I I^5n^fi, Ca, Sr, Ba, Z n^bftS^b 
ttrfam I V^tg*^, C, Si, Ge, Sn, Ti, Zr, Hf^fe&Sfl^ 

^11^5 s i &!&mk~tz>'Pt£< k % i«£Lh-e&<9 , 



WO 2004/039915 PCT/JP2003/013157 

107 

it^OWM : mmK<Dm^WPf = 1 : 0. 0 0 : 0. 1 5 0>ffimft 

7 6 . (tB^IJ) md i K(Omitm\-{XK.X, f3 N ii<Jl2Re»«7£: i 

7 7. (igill) WIB^l<^Xm^#5V^s £fe>t-Q (Qfi. B. Al, Ga s 

i n^^^5©^Mti^>4< Hiito^sn i imytmxh 

5 0 ) ^b^^^i-5r^^#tli; ( !;^5M^^ia7 4li:i2^«S'fb^ 

7 8. GiflB) MlE^lOXm^VNT, *frfBL(0^b#»s BtflBMOS», 
SI(iBM£D^«(D^/l'ttif4 s 0. 5 < L ©S'fttfeK 1 . 5 S 0. 2 5 <M(Dmt 
#><1. 7 5, 2. 2 5<-M<Dmitm<3. 7 5 O^Hrt^^$tt§ i t 

7 9. (») Su|BL^^b»b^5M^-€)^< R<»» 

«o 
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8 o cd o -bwrn** i ^temm<Dmmkm&yttex*-fozm?fc<Dmm suns 

8 4. emu) mmmm^m^ mm^^u^<DM^mmmK^j:< 
i^±.<D^ytt°—?mm^%^b%^kir%m^<Dmm8 uits 2 nam 

8 lXf^S 2 K12«<£>3§^® 0 

8 6. (») mfffi^*^-(D^@(i N I n%-^tp^t:%^^^W1-5^ 
i &%?mk~t S|*^O^B 8 5 ^lE«^3fe^g 0 

8 7. Gi#p) ffff2M#:i: LX. B^^lB^^h#J«^t*^v^e>tvS®2 

So 

9 0. (i&an) Hiriais^efi, tfriBM^o^i-^^e-^^ft^fe, 

9 1. G&Dtr) 

9 2. (igflP) ftfl5^^tt«. 4>ft< 4 3 0 — 5 0 0 nm, 5 0 0- 
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7 3 0 nm(C 1 £U:«^^§^fc§B^ ^£#1" £ff*<Di|ffl 

8 1,8 2&.£J*8 7©5 t><DV^^ 1 o^fB«c<»^Sff, 

9 3. (j&bP) ff*(Z>f£ffl4 8, 4 9, 5 3^5 40 5^^^10^ 

H0ta^5fe^fff±> 3 6 0~4 8 5nm, 4 8 5 — 5 4 8 nm, 5 4 8—730 

fio 

9 4. (i&iJIJ) IfrsfccDfkffl 4 8 s 4 9. 5 5 4 CD 5 "^©V^TtL^ 1 O^r 

itulEfg^gfi, 3 6 0 — 4 8 5nm, 4 8 5~5 8 4 nmt lK±©^t° 
9 5. (jUIJ) fiM^igffl 4 8 , 4 9, 5 3M5 4©5*3©V^f^lot 

WIB^^ff f±, ^F^feff-« ( R a ) ^80 £i±.X & & r £ 3H#fl* i: «f S 
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«i9^ (i) iz.M^<mmm 

(2) iiJaLfcft^^|S|Sl4 9 tt N MTE|ti<Df*^(Dt5H 1 £1*31 *-C, A 1 & 

(3) ii*Dbfcft*^t5|il 8 ltt, liiEffrcofft^fSH 3 3i:^t5io 
-efet) s^:©«iESfr©lt^otSH3 3 K&\,^xffi % r 
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Claim 1 has "a special technical feature" of "an oxonitride phosphor, 
characterized in that it comprises a crystal containing at least one Group 
II element selected from the group consisting of Be, Mg, Ca, Sr, Ba and 
Zn, and at least one Group IV element selected from the group consisting 
of C, Si, Ge, Sn, Ti, Zr and Hf , and a rare earth metal as an activator 
R", and claim 33 has "a special technical feature" of "a light emitting 
device having an excitation light source and a phosphor for transforming 
the wave length of at least a part of the light from said excitation light 
source, characterized in that the light emitting device comprises an 
oxonitride phosphor having a peak wave length of an emission light in 
the region from a blue green color to a yellow red color". 

There is no technical relationship between these inventions involving 
one or more of the same or corresponding special technical features. 
Accordingly, these inventions are not so linked as to form a single general 
inventive concept . 
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